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(54) Catalytic systems for the polymerization and copolymerization of alpha-olef ins 

(57) The invention relates to heterogeneous catalytic systems obtainable by reacting a porous inorganic support 
with an alumoxane and subsequently supporting at least one metallocene compound thereon, characterized In that 
the metallocene compound Is defined by the following general formulas: 
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wherein: 

L, equal to or different from each other, is selected from the group comprising: cyclopentadienyl, indenyl, tetrahy- 
droindenyl, fluorenyl, oclahydrofluorenyl orbenzoindenyl; each R is independently selected trom hydrogen, 0^-020 alkyl 
Ca-Cgocycloalkyl. Cg-Csoaryl. C3-C20 alkenyl. C7-C20 arylalkyi, Cy-Cgoalkylaryl. Ce-Cgoarylalkenyl, linear or branched, 
optionally substituted by 1 to 10 halogen atoms, or a group SiR"3; each R\ equal to or different from each other, is a 
divalent aliphatic or aromatic hydrocarbon group containing from 1 to 20 carbon atoms, optionally containing from 1 to 
5 heteroatoms of groups 14 to 16 of the periodic table of the elements and boron ; preferably it is: Ci-C2oaIky^6n©. C3- 
C2ocycloalkylene. C6-C20 arylene. Cy-Cgo alkenyl. C7-C20 arylalkylene. or alkylarylene, linear or branched, or a group 
SiR"2: each R" is independently selected from C1-C20 alkyi . 03-020 cycloalkyi, C6-C20 aryl. C3-C20 alkenyl. O7-O20 
arylalkyl. Ce-Cgo arylalkenyl or C7-C20 alkylaryl. linear or branched; preferably R'^ is methyl, ethyl, isopropyl; each Q Is 
independently selected from B. C. Si. Ge, Sn; M is a metal of group 3. 4 or 10 of the Periodic Table. Lanthanide or 
Actinide; preferably rt is titanium, zirconium or hafnium; each X is independently selected from: hydrogen, chlorine, 
bromine, OR". NR"2. Ci-Cgo alkyI or G6-C20 aryl; L' Is N or O; z is equal to 0. 1 or 2; x is equal to 1, 2 or 3; y is equal 
to 1 , 2 or 3; X + y + z is equal to the valence of M; m Is an integer which can assume the values 1 . 2. 3 or 4; a and b 
are integers whose value ranges from 0 to k-1; f is an integer whose value ranges from 1 to k; g is an integer whose 
value ranges from 0 to 1; c and e are equal to 0 or 1; a + b + c is at least 1; a t g + c isat least 1; d is equal to 0. 1 or 
2; when Q is B then c + d = 1 ; when Q is 0, Si, Ge or Sn, then c + d = 2; when L' is N, then g + e = 1 ; when L' is O, 
then g = 0 and e = 0. 

The invention also relates to the polymerization process making use of the above defined catalytic 

Fig. 1 
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Description 

[0001] The present invention relates to a heterogeneous catalytic system and Its use In olefin polymerization. 
5 STATE OF THE ART 

[0002] It is very well known that homogeneous catalytic systems present a disadvantage: when th.y are used In 
suspension polymerization processes, a part of the produced polymer adheres to the reactor walls; this etlect is tech- 
nically called "reactor fouling". Besides, in most cases, the particle size of the obtained polymer is very small and the 
10 bulk density is low. thus the industrial production is reduced. In order to prevent the reactor from fouling and to control 
the size and the morphology of the polymer particles which are formed, the homogeneous system can be supported 
on an inorganic oxide. 

[0003] In the last years different preparatory strategies have been used in order to reach this aim. EPA-206794 
(Exxon) discloses a catalyst which comprises a carrier, a metallocene. and an alumoxane. The carrier is first treated 
IS with alumoxane and then the metallocene is added. EP-A-29531 2 (Mitsui) discloses a catalyst consisting of a carrier 
wherein alumoxane is precipitated and then the resulting material is impregnated with a metallocene. No additional 
cocatalyst is used In the polymerization process. 

[0004] The first application claiming a process wherein the metallocene is reacted with the support surface is EP 
293815 (HOECHST). The metallocene contains a SiOR group that reacts with the OH groups on the surface of the 
20 support. 

[0005] EP 757053 (HOECHST) supports the metallocene by reacting the hydroxy groups of the inorganic support 
with a metallocene which contains a M-R-Z-CI group, wherein M Is Si, Ge or Sn and Z is B. Si. Ge or Sn. EP 757992 
(REPSOL) discloses a catalyst comprising a metallocene which contains a Si-CI group to react with the hydroxyls of 
the inorganic support. 

2S [0006] Object of the present invention is the preparation of a supported catalyst for (co)polymenzation of ethylene, 
whose activity is not decreased by the heterogeneizatlon process and which results in a polymer having a very good 

morphology w • ^ tK 

[0007] Thanks to the methods described in the present invention, heterogeneous catalysts can be obtained; they 
allow to effectively control the morphology and the distribution of particle sizes, with a regular growth of the polymer 
30 around the catalyst particles and without reactor fouling. 

DETAILED DESCRIPTION OF THE INVENTION. 

[0008] The present invention relates to heterogeneous catalytic systems obtained by reacting a specific class of 
35 metallocene compounds with a treated porous inorganic support, i.e. a support having on its surface an alumoxane. 
[0009] According to the present invention the specific class of metallocene compounds is defined by general formulas 
I. II and III. 
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wherein: 

IS L, equal to or different from each other, is selected from the group comprising: cyclopentadienyl. indenyl. tetrahy- 

droindenyl. fluorenyl, octahydrofluorenyl and benzoindenyl; 

each R is independently selected from hydrogen, C^-Cgo alkyl. C3-C20 cycloalkyl. Ce-Cgo aryl. C3-C20 alkenyl. C7- 
C20 arylalkyi, C7-C20 alkylaryl. Cg-Cgo arylalkenyl, linear or branched, optionally substituted by 1 to 10 halogen 
atoms, or a group SIR"3; 

20 each R', equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group containing from 

1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 of the periodic table of the 
elements and boron ; preferably it is: C^-C2o alkylene, C3-C2ocydoalkylene, Ce-Cgoarylene. C7-C2oa'kenyl, Cj- 
C2oarylalkyIene, or alkylarylene, linear or branched, or a group SiR"2; 

each R" is independently selected from C^-Cgo alkyl , C3-C20 cycloalkyl. Cg-Cgo aryl, C^-Ogo alkenyl, C7-C20 ary- 
2S lalkyl. Ce-Cgo arylalkenyl or C7-C20 alkylaryl. linear or branched; preferably R" is methyl, ethyl. Isopropyl; 

each Q is independently selected from B, C, Si, Ge, Sn; preferably it is C or Si; 

M is a metal of group 3, 4 or 10 of the Periodic Table. Lanthanide or Actinide; preferably it is titanium, zirconium 
or hafnium; 

each X is Independently selected from: hydrogen, chlorine, bromine. OR". NRi'2. C^Cgo alkyl or Ce-Cgo aryl; pref- 
30 erably it Is chlorine, bromine; 

L' is N or O; 

k depends of the type of L; more specifically when L is cyclopentadienyl k is equal to 5. when L is indenyl k is equal 

to 7, when L Is fluorenyl or benzoindenyl k is equal to 9. when L Is tetrahydrolndenyl k is equal to 11 and when L 

is octahydrofluorenyl, k is equal to 17; 
35 z Is equal to 0, 1 or 2; preferably z Is 1 ; 

X is equal to 1 , 2 or 3; preferably x Is 1; 

y is equal to 1 . 2 or 3; 

X + y -f z is equal to the valence of M; 

m Is an integer which can assume the values 1 , 2, 3 or 4; 
40 a and b are integers whose value ranges from 0 to k-1 ; 

f is an integer whose value ranges from 1 to k; 

g is an integer whose value ranges from 0 to 1 ; 

c and e are equal to 0 or 1 ; 

a + b + c is at least 1; 
45 a + g + c is at least 1; 

d is equal to 0, 1 or 2; 

when Q is B, then c + d = 1 ; 

when Q is C, Si. Ge or Sn, then c -f d = 2; 

when L* is N. then g + e = 1 ; 
so when L' Is O, then g = 0 and e = 0. 

[0010] Non limitative examples of R'OSiR"3 are: 

CHg-CHg-OSIf^ea; CHg-CHg-CHg-OSiMea; CH2-0-CH2-OSiMe3; 0-CH2-CH2-OSiMe3; SiMe2-CH2-CH2-OSiMe3; 
Sif\/le2-CH2-CH2-CH2-0Sif^e3; SifVleg-CHg-CHg-CHg-CHg-OSif^^ea; CHg-CsHs-CHg-OSiMeg; CHCCgHsVCHg-OSi 
55 (C2H5)2Me; C(GH3)2-C(CH3)2-OSi(PhMe)3 ; CH(CH3)-CH(CH3)-0-SiEtMe2; SiMe20SiMe3. 

[0011] Preferably the group R»OSiR"3 Is selected from CHg-CHg-OSiMea, CH2-CH2-CH2-OSiMe3. CHg-O-CHg- 
OSiMeg. 0-CH2-CH2-OSiMe3. SiMe2-CH2-CH2-OSiMe3. SiMeg-OSiMea; SiMe2-CH2-CH2-CH2-0SiMe3. 
[0012] Preferred structures of compounds of formula I. II and 111 are the following: 
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[001 3] Wherein Cp. Ind, Bzind and Fluo indicate respectively a cyclopentadienyl. indenyl. benzoindenyl and fluorenyl 
ring optionally substituted by C1-C20 alkyi , Cg-Cgo cycloalkyi, C^-C^q aryl. C3-C20 alkenyl, CyCgo arylalkyl. Cb-C^o 
arylalkenyl or C7-C20 alkylaryl; the maximum number of substituents depends on the amount of hydrogen which can 
be substituted; R. R', R" and X have the above indicated meaning. 
[0014]- Preferred compounds for use in the present invention are the following: 

bls(trimethylsiloxyethyl-cyclopentadienyl) zirconium dichloride; 
(trimethylsiloxyethyl-cyclopentadienyl)(cyclopentadienyl) zirconium dichloride ; 
• (trimethylsiloxyethyl-cycIopentadienyl)(indenyl} zirconium dichloride; 
(trimethylsiloxyethyI-cyc!opentadienyl)(2-methyl-indenyl) zirconium dichloride; 
(trimethylsiloxyethyl-cyclopentadienyl)(fluorenyl) zirconium dichloride; 
(trimethyIsiloxyethyl-cyclopentadienyl)(9-methyl-fluoreny1) zirconium dichloride; 
(trimethylsiloxyethyl-cyclopentadienyl)(pentamethylcyclopentadienyl) zirconium dichloride; 
[l-(2-trimelhy!siloxyethyl)indenyl] (cyclopentadienyl) zirconium dichloride 
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[1-(2-methylsiloxyethyl)indenyl] (pentamethyl cyclopentadienyl) zirconium dichloride 
bis(trlmethylsiloxypropyl-cyclopentadienyl) zirconium dichloride; 
(trimethylsiloxypropyl-cyclopentadienyl)(cyclopentadienyl) zirconium dicliloride ; 
(trimethylsi!oxypropyl-cyclopentadienyl)(indenyl) zirconium dichloride; 
(trimethylsiloxypropyl-cyclopentadienyl)(2-methyl-indenyl) zirconium dichloride; 
(trimethylslloxypropyl-cyclopent6dienyl)(fluorenyl) zirconium dichloride; 
(trimethylsiIoxypropyl-cyclopentadienyl)(9-methyl-fluorenyl) zirconium dichloride; 
(trimethylsiloxypropyl-cyclopentadienyl)(pentamethylcyclopentadienyl) zirconium dichloride; 
[1 -(3-trlmethylsiloxypropyl)indenyl](cyclopentadienyl) zirconium dichloride; 
bis{trimethyIsiloxy-methoxy-cyciopentadienyl) zirconium dichloride; 
(trimethylsiloxy-methoxy-cyclopentadienyI)(cyclopentadienyl) zirconium dichloride ; 
(trimethylsiIoxy-methoxy-cyclopentadienyl){indenyl) zirconium dichloride; 
(trimethylsiloxy-methoxy-cyclopentadienyl)(2-methyI-indenyl) zirconium dichloride; 
(trimethylsiloxy-methoxy-cyclopenladienyl)(fluorenyl) zirconium dichloride; 
(trimethylsiloxy-melhoxy-cycIopenladienyl)(9-methyl-f!uorenyl) zirconium dichloride; 
(trimethylsiloxy-methoxy-cyclopentadienyl)(pentamethylcyclopentadienyl) zirconium dichloride; 
bis(trimethylsiloxy-ethoxy-cyclopentadienyl) zirconium dichloride; 
(trimethylsiloxy-ethoxy-cyclopentadienyl)(cyclopentadienyI) zirconium dichloride ; 
(trimethylsiloxy-ethoxy-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
(trimethyisiloxy-ethoxy-cyclopentadienyl){2-methyl-indenyl) zirconium dichloride; 
(trimethylsi}oxy-ethoxy-cyclopentadienyl)(fluorenyl) zirconium dichloride; 
(trimethylsiloxy-ethoxy-cyclopentadienyl)(9-methyl-fluorenyl) zirconium dichloride; 
(trimethylsi!oxy-ethoxy-cyclopentadlenyl)(pentamethylcyclopentadienyl) zirconium dichloride; 
bis(trimethylsiloxy-ethyl-{dimethyl)silyl-cyclopentadienyI) zirconium dichloride; 
(trimethylsiloxy-ethyl-(dimethyl)silyl-cyclopentadienyl)(cyclopentadienyl) zirconium dichloride; 
(trimethyIsiloxy-propyl-(dimethyl)silyl-cyclopentadienyl)(cyclopentadienyl) zirconium dichloride; 
(trimethylsiloxy-elhyl-(dimethy!)silyl-cyclopentadienyl)(indenyl) zirconium dichloride; 
(trimethyIsiloxy-ethyl-(dimethyI)silyl-cyclopentadienyl)(2-methyl-indenyl) zirconium dichloride; 
(trimethylsiloxy-ethyl-(dimethyl)silyI-cyclopentadienyl)(fluorenyl) zirconium dichloride; 
(trimethylsiloxy-ethyl-(dimethyl)silyl-cyclopentadienyl)(9-methyI-fluorenyl) zirconium dichloride; 
(trimethylsiloxy-ethy!-(dimethyl)silyl-cyclopentadienyl)(pentamethylcyclopentadienyl) zirconium dichloride; 
bis(trimethylsiloxy-(dimethyl)silyl-cyclopentadienyl) zirconium dichloride; 
(trimethylsiloxy-(dimethyl)silyl-cyclopentadienyl)(cyclopentadienyl) zirconium dichloride; 
dimethylsilandiylbis(2-trimethylsiloxyethyI-cyclopentadienyl) zirconium dichloride; 
dinr)ethylsilandiylbis(3-trimethylsiloxyethyl-cyclopentadienyl) zirconium dichloride; 
dirriethy!silandiyl(3-trimethylsiloxyethyl-cyclopentadienyl) (ciclopentadienyl)zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxyethyl-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
dimelhylsilandiyl(3-trimethylsiloxyethyl-cyclopenladienyl){1 -indenyl) zirconium dichloride; 
dimethylsilandiyl(1 -(3-trimethylsiloxyethyl-indenyl))(ciclopentadienyi) zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxyethyI-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyl(3-trimethylsiloxyethyl-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxyethyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyl(3-trimethylsiloxyethyl-cyclopentadienyl)(9*fluorenyl) zirconium dichloride; 
dimethylsilandiyI(2-trimethylsjloxyethyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimelhylsilandiyI(3-trimethylsiloxyethyl-cyclopentadienyI)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilandiyl(3-trimethylsiloxyethyl-cyclopentadienyl)(-(2-methyIbenzoindenyl)) zirconium dichloride; 
dimethylsilandiylbis(2-trimethylsiloxypropyl-cyclopentadienyl) zirconium dichloride; 
dimethyIsilandiylbis(3-trimethylsiloxypropyl-cyclopentadienyl) zirconium dichloride; 
dimethylsilandiyl(3-trimethylsiloxypropyl-cyclopentadienyl) (crclopentadienyl) zirconium dichloride; 
dimethylsilandiyl(1 -(3-trimethylsitoxypropyl-indenyl)) (ciclopentadienyl) zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxypropyl-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
dimethylsilandiyl(3-lrimethylsiloxypropyl-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxypropyl-cydopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyl(3-trimethylsiloxypropyl-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
dimelhylsilandiy(3-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyl(2-trimethylsiloxypropyl-cyclopenladienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilandiyI(3-trimethylsiloxypropyl-cyclopenladienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
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dimethyIsilandlyl(3-trimethylsiloxypropy!-cyclopentadieny!)(1 -{2-methy!benzoindenyl)) zirconium dichloride; 

dimethylsilandiyIbis(2-trirnethylsiloxy-rnethoxy-cyclopentadienyl) zirconium dichloride; 

dimethyisilandiylbis(3-trimethylsiloxy-methoxy-cyclopentadienyl) zirconium dichloride; 

dimethylsilandiyl(2-trimethylsiloxy-methoxy-cyclopentadienyl){1 -indeny!) zirconium dichloride; 
5 dimethyIsitandiyl(3-trimethylsiIoxy-methoxy-cyclopentadieny!)(1-indenyl) zirconium dichloride; 

dimethylsilandiyl(2-trimethylsil6xy-methoxy-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 

dimethylsilandiyl(3-trimethylsiloxy-methoxy-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 

dimethylsilandiyl(2-trimethylsiloxy-methoxy-cyclopentadienyl)(9-fiuorenyl) zirconium dichloride; 

dimethylsrlandiyl(3-trlmethylsiloxy-methoxy-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
10 dimethylsilandiyl(2-trimethylsiloxy-methoxy-cyclopentadienyl){9-(2-methyl-fluorenyl)) zirconium dichloride; 

dimethylsilandiyl(3-trimethylslloxy-methoxy-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 

dimethylsilandiylbis(2-trimethylsiloxy-ethoxy-cyclopentadienyl) zirconium dichloride; 

dimethylsilandiylbis(3-trimethylsiloxy-ethoxy-cyclopentadienyl) zirconium dichloride; 

dimethy lsilandiyl(2-trimethylsiloxy-ethoxy-cyclopentadienyl)(1 -indeny!) zirconium dichloride; 
IS dfmethylsilandiy(3-trimethylslloxy-elhoxy-cyclopentadienyl)(1-indenyI) zirconium dichloride; 

dimethylsilandiyl(2-trimethylsiloxy-ethoxy-cyciopentadienyl)(1 -(2-methyl-indenyl)) zirconium dichloride; 

dimethylsilandiyl(3-trlmethylsiloxy-ethoxy-cyclopentadienyl)(1 -(2-methyl-indenyl)) zirconium dichloride; 

dimethylsilandiyl{2-trimethylsiloxy-eth6xy-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

dimethylsilandiyl(34rimethylsiloxy-ethoxy-cyclopenladienyl)(9-fluorenyl) zirconium dichloride; 
20 dimethylsilandiyl(2-trimethylsiIoxy-ethoxy-cyclopentadienyl)(9-(2-methy!-fluorenyl)) zirconium dichloride; 

dimethy!silandiyI(3-trimethylsiIoxy-ethoxyK:yclopentadienyl)(9-(2-methyI-fluorenyl)) zirconium dichlori^ 

dimelhylsilandiyIbis(2-(trimethyls!loxy-ethyl-(dimethyl)silyI)-cyclopentadienyl) zirconium dichloride; 

dimethylsilandiylbis(3-(trimethylstloxy-ethyl-(dimethyI)silyl)-cyclopentadienyl) zirconium dichloride; 

dimethylsiIandiyl(2-(trlmethyIsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(1-indenyl) zirconium dichloride; 
25 dimethylsilandiyl(3-(trimethylslloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(1-indenyl)z^ 

dimethylsilandiyl(2-(trimethylslloxy-ethyKdimethyl)silyl)-cyclopentadienyl)(1-(2 zirconium dichlo- 

ride; 

dimethylsilandiyl(3-(trimethylslloxy-ethyl-(dimethyl)silyl)-cyclopentadieny0 zirconium dichlo- 

ride; 

30 dimethylsllandiyl(2-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadrenyl)(9-fluo^^ 

dimethylsilandiyl(3-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(9-fluorenyl) zirconium dichto^^^ 
dimethylsilandiyl(2-(trimethylsiloxy-ethyI-(dimethyl)s}!yl)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium 

dichloride; 

dimethylsilandiyl(3.(trimethylsiloxy-ethyl-(dimethyI)silyl)-cycIopentadienyl)(9-(2-methyl-fluorenyI)) zirconium 
35 dichloride; 

dimethylsiIandiyl(3-(trimethyIsiloxy-(dimethyl)silyl)-cyclopentadienyI)(1 -indenyl) zirconium dichloride; 
dimethylsilandiyl(3-(trimethylsiloxy-(dimethyl)silyl)-cyclopentadienyl)(1-(2-methylbenzoindenyl))zirc dichlo- 
ride; 

dimethylsilandiylbis(1 -(3-trimethylsiloxy-(dimethyl)silyl)-indenyl) zirconium dichloride; 
40 dimethylsilandiyl{1 -(3-trimethylsiIoxy-(dimethyl)silyl)-indenyl) (1 -indenyl)zirconium dichloride; 

isopropylidenebis(2-trimethylsiloxyethyI-cycIopentadienyl) zirconium dichloride; 

isopropylidenebis(3-trimethylsiloxyethyl-cyclopentadienyl) zirconium dichloride; 

lsopropylidene(2-trimethylsiloxyethyl-cyclopentadienyI)(1 -indenyl) zirconium dichloride; 

isopropylidene(3-trimethylsiloxyethyl-cyclopentadieny!)(1 -indenyl) zirconium dichloride; 
45 ' isopropylidene(1-(3-trimethylsiloxyethyl-indenyI)(cicIopentadienyl) zirconium dichloride; 

isopropyIidene(2-trimethylsiloxyethyl-cyclopenladienyl)(1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(3-trimethylsiloxyethyl-cyclopentadienyl){1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(2-trjmethylsi!oxyethyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

isopropylldene(3-trimethylsiloxyethyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
so isopropylidene(2-trimethylsilpxyethyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidene(3-trimethylsiloxyethyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidene(3-trimethylsiloxyethyl-cyclopentadienyl)(1 -(2methylbenzoindenyl)) zirconium dichloride; 
isopropylidenebis(2-trimethylsiloxypropyl-cyclopentadienyl) zirconium dichloride; 
isopropylidenebis(3-trimethylsiloxypropy!-cyclopentadienyl) zirconium dichloride; 
55 isopropylidene(2-trimethylsiloxypropyl-cyclopenladienyl)(1 -indenyl) zirconium dichloride; 

isopropylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
isopropylldene(1 -(3-trimethylsiloxypropyl-indenyl)(ciclopentadienyl) zirconium dichloride; 
isopropylidene(2-trimethylsiloxypropyl-cyclopentadienyl)(1 -(2-methyl-indenyl)) zirconium dichloride; 
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isopropylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(1-(2-methyl-jndenyl)) zirconium dichloride; 
isopropylidene(2-trimethylsiloxypropyl-cyclopentadienyl){9-fiuorenyl) zirconium dichloride; 
isopropylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyI) zirconium dichloride; 
isopropylidene(2-trimethylsiloxypropyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(1-(2methylbenzoindenyl)) zirconium dichloride; 
isopropylidenebis(2-(trimethylsiloxy-methoxy)-cyclopentadienyl) zirconium dichloride; 
isopropylidenebis(3-(trimethylslloxy-methoxy)-cyclopentadienyl) zirconium dichloride; 
isopropylidene(2-(trimethylsiloxy-methoxy)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-methoxy)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
isopropyIidene(2-(trimethylsitoxy-methoxy)-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-melhoxy)-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
isopropylidene(2-(trimethylsiloxy-methoxy)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-melhoxy)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
isopropyIidene(2-(trimethylsiloxy-methoxy)-cyclopentadienyl)(9-{2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-methoxy)-cycIopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidenebis(2-{trimethylsiloxy-ethoxy)-cyclopentadienyl) zirconium dichloride; 
isopropylidenebis(3-(trimethylsiloxy-ethoxy)-cycIopentadienyl) zirconium dichloride; 
isopropylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(1 -Indenyl) zirconium dichloride; 
isopropylidene(3-(trlmethylslloxy-ethoxy)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
isopropylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
isopropylidene(3-(tnmethylsiloxy-ethoxy)-cyciopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
lsopropylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(9-fluoreny!) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-ethoxy)-cyclopenladienyl)(9-fluorenyl) zirconium dichloride; 
isopropylidene(2-(trimethylslloxy-ethoxy)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isppropylidene(3-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidenebjs{2-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl) zirconium dichloride; 
isopropylidenebis(3-(lrimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl) zirconium dichloride; 
isopropyIidene(2-(trimethylsiloxy-ethyl-(dimethyI)sllyl)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-ethyl-(dimethyl)sllyl)-cyclopentadienyl)(1-indenyl) zirconium dichloride; 
isopropylidene(2-(trimethylslloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(1-(2-methylindenyl)) zirconium dichlo- 
ride; 

isopropylidene(3-(trimethylslloxy-ethyl-(dimethyl)sily!)-cyclopenladienyl)(1-(2-methylindenyl)) zirconium dichlo- 
ride; 

isopropylidene(2-(lrimethylsiloxy-ethyl-(dimethylisilyl)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-ethyl-(dimcihyi)silyl)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
isopropylidene(2-(trimelhylsiloxy-ethyl-(dimcihyl)silyl)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichlo- 
ride; 

isopropylidene(3-(lrimethyIsiloxy-ethyl-(dimeihy!)siiyl)-cyclopenladienyl)(9-(2-methyl-fluorenyl)) zirconium dichlo- 
ride; 

isopropylidene(3-(lrimethylsiloxy-(dimethyl)silyl)-cyclopenladienyl)(1 -indenyl) zirconium dichloride; 
isopropylidene(3-(trimethylsiloxy-(dimelhyl)silyl)-cyclopenladienyl)(l-(2-methylbenzoindenyl)) zirconium dichlo- 
ride; 

ethylldenebis(2-trimethylsiloxyethyl-cyclopentadienyl) zirconium dichloride; 
ethylidenebis(3-trimethylsiloxyethyl-cyclopenladienyl) zirconium dichloride; 
ethylidene(3-trimethylsiloxyethyl-cyclopentadienyl) (cyclopentadienyl) zirconium dichloride; 
ethylidene(2-trimethylsiloxyethyl-cyclopentadienyI)(1 -indenyl) zirconium dichloride; 
elhylidene(3-trimethylsiloxyethyl'Cyclopentadienyl){1 -indenyl) zirconium dichloride; 
ethylidene(1-(3-trimethylsiloxyethyl-indenyl))(ciclopentadienyl) zirconium dichloride; 
ethylidene(2-lrimethylsiloxyethyl-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
ethylidene(3-trimethylsiloxyethyl-cyclopentadienyl)(l-(2-melhyl-indenyl)) zirconium dichloride; 
ethylidene(2-trlmelhylsiloxyethyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
ethylldene(3-trimethylsiloxyethyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
ethylidene(2-trimethylsiloxyethyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
ethylidene(3-trimethylsiloxyelhyl-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
ethylidenebis(2-trimelhylsiloxypropyl-cyclopentadienyl) zirconium dichloride; 
ethylidenebis{3-trimethylsiloxypropyl-cyclopenladienyl) zirconium dichloride; 
elhylidene(3-trimethylsiloxypropyl-cyclopentadienyl) (cyclopentadienyl) zirconium dichloride; 
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ethylidene(2-trimethylsiloxypropyl-cyclopentadiehyl)(-lndenyl) zirconium dichloride; 

ethylidene{3-trimethylsiloxypropyI-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 

ethylidene(l-(3-trimethylsiloxypropyl-indenyl))(cicIopentadienyl) zirconium dichloride; 

ethylidene(2-trimethylslloxypropyl-cycIopentadienyl){1 -(2-methyl-indenyI)) zirconium dichloride; 
5 ethyIidene(3-trimethylsiloxypropyl-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 

ethylidene(2-trimethylsiloxyprofiyl-cyclopentadienyl){9-fluorenyl) zirconium dichloride; 

ethylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(2-trlmethylsiloxypropyl<ycIopentadienyj)(9-(2-methyI-fluorenyI)) zirconium dichloride; 

ethylidene(3-trimethylsiloxypropyl-cyclopentadienyl)(9-(2-methyl-fiuorenyl)) zirconium dichloride; 
10 ethylidenebis(2-(trimethyIsiloxy-methoxy)-cyclopentadienyl) zirconium dichloride; 

ethylidenebis(3-(trimethylsiloxy-methoxy)-cyclopentadienyI) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-methoxy)-cyclopentadienyl)(-indenyl) zirconium dichloride; 

ethylidene(3-(trimethylsiloxy-methoxy)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-methoxy)-cyc!opentadlenyl)(1-(2-methyl-lndenyl)) zirconium dichloride; 
IS ethylidene(3-(trimethylsiloxy-methoxy)-cyclopentadienyl)(1 -(2-methylHndenyl)) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-methoxy)-cyc!opentadienyl)(9-fluorenyI) zirconium dichloride; ' 

ethylidene(3-(trimethylslloxy-methoxy)-cyclopentadienyl){9-fluorenyl) zirconium dichloride; 

ethylidene{2-(trimethylsiloxy-methoxy)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidene(3-(trimethylsiloxy-methoxy)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; * 

20 ethylidenebis(2-(trimethylsiloxy-elhoxy)-cyclopentadienyl) zirconium dichloride; 

ethylldenebis(3-(trimethylsiloxy-ethoxy)-cyclopentadienyl) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadlenyl)(1 -indenyl) zirconium dichloride; 

ethylidene(3-(trimethylsiloxy-ethoxy)-cyclopentadienyl)0 -indenyl) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(1 -(2-methyl-indenyl)) zirconium dichloride; 
25 ethylldene(3-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(1-(2-methylHndenyl)) zirconium dichloride; 

ethyIidene(2-(trimethylsiloxy-ethoxy)-cycIopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(3-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-ethoxy)-cyclopentadienyl)(9-(2-methyI-fluorenyl)) zirconium dichloride; 

ethylidene(3-(trimethylsiloxy-ethoxy)-cyclopentadienyI)(9-(2-methyI-fluorenyl)) zirconium dichloride; 
30 ethylidenebis(2-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl) zirconium dichloride; 

ethylidenebis(3-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl) zirconium dichloride; 

ethylidene(2-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 

ethylidene{3-(lrimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(1 -indenyl) zirconium dichloride; 

ethylidene(2-(lrimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichloride; 
35 ethylidene(3-(trimethylsiloxy-ethyl-(dimethyl)sllyl)-cyclopentadienyl)(1-(2-methyl-indenyl))zir^^^ 

ethylidene(2-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(3-(trimethylsiloxy-ethyl-(dimethyl)silyl)-cycIopentadienyl)(9-fluorenyl) zirconium dichloride; 

ethylidene(2-(lrimethylsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidene(3-(lrimethyIsiloxy-ethyl-(dimethyl)silyl)-cyclopentadienyi)(9-(2-methyl-fluore^^ 
40 dimethylsilandiy!bis(1 -(2-trimethylsiloxyethyl-indenyl)) zirconium dichloride; 

dimethylsilandiyIbis(1-(3-trimethyIsiloxyethyl-indenyl)) zirconium dichloride; " 

dimethylsiIandiyl(1-(2-trimethylsiloxyethyl-indenyl))(1 -indenyl) zirconium dichloride; 

dimethylsilandiyl(1 -(3-trimethylsiloxyethyl-indenyl))(1 -indenyl) zirconium dichloride; 

dimethylsilandiyl(l-(2-trimethyIslloxyethyl-indenyl))(1-(2-methyl-indenyl)) zirconium dichloride; 
45 dimethylsilandiyl(1 -(3-trimethylsiloxyethyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 

dimethylsilandiyl(1-{2-trimethylsiloxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

dimelhylsilandiyl(1 -(3-trimethylsiloxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

dimethylsilandiyl(1-(2-trlmethylslloxyethyl-indenyl))(9-{2-methyl-fluorenyl)) zirconium dichloride; 

dimethylsi!andiyl(1-{3-trimethyIsiloxyethyl-indenyl))(9-(2-methyI-fluorenyl)) zirconium dichloride; 
50 dimethylsilandiylbis(1-(2-trimelhylsiloxypropyl-indenyl)) zirconium dichloride; 

dimethyisilandiylbis(1'{3-trimethylsiloxypropyl-indenyl)) zirconium dichlor^ ' 

dimethylsilandiyl(1-(2-trimethylsiloxypropyl-indenyl))(1 -indenyl) zirconium dichloride; ' 

dimelhylsilandiyl(1-(3-trimethylsiloxypropyl-indenyl))(1 -indenyl) zirconium dichloride; 

dimethyisilandiyI(l-{2-trimelhylsiloxypropyl-indenyl)){1-(2-methylMndenyl)) zirconium dichloride; 
55 dimethylsilandiyl(1-(3-trimethylsiloxypropyl-indenyl))(1-(2-methyl-indenyl)) zirconium dichloride; 

dimethylsilandiyl(1-(2-trimethylsiloxypropyMndenyl))(9-fluorenyi) zirconium dichloride; 

dimethylsilandiyl(1-(3-trimethylsilqxypr6pyl-lndenyl)){9-fluorenyl) zirconium dichloride; 

dimethylsilandiyl(1 -(2-trimelhylsiloxypropyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
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dimethylsilandiyl(1-(3-trimethylsiloxypropyl-indenyl))(9-(2-methyl-fluoren dichloride; 
dim8thylsilandiylbis(1 -(2-trimethylsiIoxy-methoxy-indenyl)) zirconium dichloride; 
dimethylsilandiylbis(1 -(3-trimethylsiloxy-methoxy-indenyl)) zirconium dichloride; 
dimethylsilandiyl(1-(2-trimethylsiloxy-methoxy-ind©nyl))(1 -indenyl) zirconium dichloride; 
dimethylsi!andiyl(1 -(3-trimethylsi!oxy-methoxy-indenyl))(1 -indenyl) zirconium dichloride; 
dimethylsiiandiyl{1-(2-trimethyteiloxy-methoxy-indenyl))(1-(2-methy!-indenyl)) zirconium dichloride; 
dimethylsilandiyl(1 -(3-trimethyls!loxy-methoxy-indenyl)){1 -{2-methyl-indenyI)) zirconium dichloride; 
dimethylsilandiyl(1 -(2-trimethylsiloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsllandiyl(1 -(3-trimethylslloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyl(1-(2-trimethylsiloxy-methoxy-indenyI))(9-(2-methyI-fluorenyI)) zirconium dichloride; 
dimethylsilandiyI(1-(3-trimethylsiloxy-methoxy-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilandiylbis(1 -(2-trimethyIsiloxy-ethoxy-indenyI)) zirconium dichloride; 
dimethylsllandiylbis(1 -(3-trimethylsiloxy-ethoxy-lndenyl)) zirconium dichloride; 
dimethylsilandiyl(1 -(2-trimethylsiloxy-ethoxy-lndenyl))(l -indenyl) zirconium dichloride; 
dimethylsilandiyl(1 -(3-trimethylsiloxy-ethoxy-indenyl))(1 -indenyl) zirconium dichloride; 
dimethylsilandiyl(1 -(2-trimethylsiloxy-ethoxy-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiylO -(3-trimethylsiloxy-ethoxy-indenyl))(1 -(2-methyMndenyl)) zirconium dichloride; 
dimethylsilandiyl(1 -(2-trimethylsiloxy-ethoxy-lndenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyl(1 -(3-trimethylsiloxy-ethoxy-indenyl))(9-fluorenyl) zirconium dichloride; 
dimethy!siIandiyl(1-(2-trimethylsiloxy-ethoxy-indenyl)){9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilandlyl(1-(3-trimethylsiloxy-ethoxy-indenyI))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilandiylbis(1 -(2-trimethylsiloxy-ethyl-(dimethyl)sllyl-indenyI)) zirconium dichloride; 
dimethylsilandiylbis(1-(3-trimethylsiloxy-ethyI-(dimethyl)silyl-indenyl)) zirconium dichloride;' 
dimethylsilandiyl(1 -(2-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyt))(1 -indenyl) zirconium dichloride; 
dimethylsllandiyl(1 -{3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(1 -indenyl) zirconium dichloride; 
dimethylsilandiyl{1 -(2-trimethylsiloxy-ethyl-(dimethyI)silyl-indenyl))(l -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyl(1 -(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilandiyl(1-(2-trimelhyIsiloxy-ethy!-(dimethyl)silyl-indenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyl(1-(3-trimethylsiloxy-ethyl-(dimethyl)sllyl-indenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsilandiyl(1-(2-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-(2-methyl-fluorenyO dichloride; 
dimethylsilandiyl(1-(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidenebis(1 -(2-trimethylsiloxyethyl-indenyl)) zirconium dichloride: 

isopropy!idenebis(1 -(3-trimethylsiloxyethyl-indenyl)) zirconium dichloride: 

isopropylidene(1 -(2-trimethylsiioxyethyl-indenyl))(1 -indenyl) zirconium dichloride; 

isopropylidene(1 -(3-trimethylslloxyethyl-indenyl))(1 -indenyl) zirconium dichloride; 

isopropylidene{1 -(2-trimethylsiloxyethyl-indenyl))(1 -(2-methyl-indenyI)) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxyethyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 

lsopropylidene(1 -(2-trimethyIsiloxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(l-(2-trimethylsiloxyethyl-indenyl))(9-(2-methyl-fluoreny!)) zirconium dichloride; 

isopropyIidene(1-(3-trimethylsiloxyethyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidenebis(1-(2-trimethylsiloxypropyl-indenyl)) zirconium dichloride; 

isopropylidenebis(1 -(3-trimethylsiloxypropyl-indenyl)) zirconium dichloride: 

isopropyIidene(1 -(2-trimethylsiloxypropyl-indenyl))(1 -indenyl) zirconium dichloride; 

isopropylidene{1 -(3-trimethylsiloxypropyl-indenyl))(1 -indenyl) zirconium dichloride; 

isopropyltdene(1 -(2-trimethylsiloxypropyl-indenyI))(1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(1-(3-trimethylsiloxypropyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(1 -{2-trimethylsiloxypropyMndenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxypropyl-indenyl))(9-fluorenyI) zirconium dichloride; 

isopropyIidene(1-(2-trimethylsiloxypropyl-indenyl)){9-{2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidene(1-{3-trimethylsiloxypropyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidenebis(1 -(2-trimethylsiloxy-methoxy-indenyl)) zirconium dichloride; 

isopropy!idenebis(1-(3-trimethylsiloxy-methoxy-indenyl)) zirconium dichloride; 

isopropylidene(1 -(2-trimethylsiloxy-methoxy-indenyl))(1 -indenyl) zirconium dichloride; 

isopropylidene(1-(3-trimethylsiloxy-methoxy-indenyI))(l-indenyl) zirconium dichloride; 

isopropylidene(1 -(2-lrimethylsiloxy-methoxy-indenyl))(1 -(2-melhyl-indenyl)) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxy-methoxy-indenyl))(1 -(2-melhyI-indenyl)) zirconium dichloride; 

isopropylidene(1 -(2-trimethylsiloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 
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isopropylldene(1 -{3-trimethylsiloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene{1-(2-trimethylsiloxy-methoxyHndenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidene(l-(3-trimethylsiioxy-methoxy-indenyl))(9-(2-methyl-fluorenyI)) zirconium dichloride; 

isopropyIidenebls(1-(2-trlmethylsiloxy-ethoxy-indenyl)) zirconium dichloride; 
5 isopropylidenebis(1-(3-trimethylsiloxy-ethoxy-indenyl)) zirconium dichloride; 

isopropylidene{1-(2-trimethylsilQ^y-ethoxy-indenyl))(1-indehyl) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxy-ethoxy-indenyl))(1 -indenyl) zirconium dichloride; 

isopropylidene(1 -(2-trimethylsiloxy-ethoxy-indenyl)){1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(1-(3-trimethylsiloxy-ethoxy-indenyl))(1-(2-methyl-indenyl)) zirconium dichloride; 
10 isopropyildene(1 -(2-trimethylsiloxy-ethoxy-indenyi))(9-fluorenyl) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxy-ethoxy-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(1-(2-trimethylsiloxy-ethoxy-indenyI))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidene(1 '(3-trimethylsiloxy-ethoxy-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

isopropylidenebis(1 .{2-trimethylsiloxy-ethyl-(dimethyl)sllyI-indenyl)) zirconium dichloride; 
IS isopropyIidenebis(1 -(3-lrimethylsiloxy-ethyl-(dimethyI)sllyl-indenyl)) zirconium dichloride; 

isopropylidene(1 -(2-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(1 -indenyl) zirconium dichloride; 

isopropylidene(1 .(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(1 -indenyl) zirconium dichloride; 

isopropyHdene(1 .(2-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxy-ethyl-(dlmethyl)silyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
20 isopropylidene(1 .(2-trimethylsiloxy-ethyl-(dimethyl)sllyI-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(1 -(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-fluorenyl) zirconium dichloride; 

isopropylidene(1-(2-trimethylslloxy-ethyl-(dimethyl)silyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

sopropylldene(1-(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidenebis(1 -(2-trimethylsiloxyethyMndenyl)) zirconium dichloride; 
25 ethylidenebis(1-(3-trimethylsiloxyethyMndenyl)) zirconium dichloride; 

ethylidene(1 -{2-trimethylsiloxyethyI-indenyl))(1 -indenyl) zirconium dichloride; 

ethylldened -(3-trimethylsiloxyethyl-lndenyl))(1 -indenyl) zirconium dichloride; 
. ethylidene(1-(2-trlmethylsiloxyethyl-indenyl))(1-(2-methyl-indenyl)) zirconium dichloride; • 

ethylidene(1-(3-trimethylsiloxyethyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
30 ethylidene(1-(2-trimethylsiloxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

ethylidene(1 -(3-trimethylsi!oxyethyl-indenyl))(9-fluorenyl) zirconium dichloride; 

ethylidene(1 -(2-trlmethylsiloxyethy!-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
'ethylldene(1 -(3-trimethylslloxyethyl-indenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidenebis(l-(2-trimethylsiloxypropyl-indenyl)) zirconium dichloride; 
35 ethylidenebis(1-(3-trimethytsiloxypropyl-indenyl)) zirconium dichloride; 

ethylidene(1 -(2-trlmethylslloxypropyl-indenyl))(1 -indenyl) zirconium dichloride; 

ethylidene(1-(3-trlmethylsiloxypropyl-indenyl))(1 -Indenyl) zirconium dichloride;- 

ethylldene(1 -(2-trlmethylsiloxypropyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 

ethylidene(1 -(3-trimethylslloxypfopyl-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
40 ethylidene(1 -(2 -lrimethylsiloxyprppyl-indenyl))(9-fluorenyl) zirconium dichloride; 

ethylidene(1-(3-trlmethylsiloxypropyl-indenyl))(9-fluorenyl) zirconium dichloride; dichloride; • 

ethylidene(1 -(2-trimethylsiloxypropyl-indenyl))(9-(2-methyI-tluorenyl) zirconium dichloride: 

ethylidene(1-(3-trimethylsiloxypropy!-indenyl))(9-(2-methyl-fluorenyl) zirconium dichloride; dichloride; • 

ethylidenebis(1 -(2-trlmethylslloxy-methoxy-indenyl)) zirconium dichloride; 
45 "* ethylidenebis(l-(3-trimethyIsiloxy-methoxy-indenyl)) zirconium dichloride; . 

ethylidene(1 -(2 -trimethylslloxy-methoxy-indenyl))(1 -indenyl) zirconium dichloride; 

ethylidene(1 r(3-trimethylsiloxy-methoxy-indenyI))(1 -indenyl) zirconium dichloride; 

ethylidene(1 -(2-lrimethylsiloxy-methoxy-indenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 

ethylidene(1-{3-trimethylsiIoxy-methoxy-indenyl))(1-(2-methyl-indenyI)) zirconium dichloride; 
so ,^ ethyIidene(1-{2-trimethylsiloxy-methoxy-indenyl))(9-fluorenyl) zirconium dichloride; 

ethylidene(1-(3-trirTiethylsiloxy-methoxy-iridehyl))(9-tluorenyl) zirconium dichloride; 

elhylidene(1.-(2-trimethyIsiloxy-methoxy-indenyl))(9-{2-methyl-fluorenyl)) zirconium dichloride; - - - 

ethylidene(1 -(3-trimethylslloxy-methoxy-indenyl)){9-(2-methyl-fluorenyl)) zirconium dichloride; 

ethylidenebis(l -(2-trimethylslloxy-ethoxy-indenyl)) zirconium dichloride; ■ 
55 ethylidenebis(1-(3-trimethylsiloxy-ethoxy-indenyl)) zirconium dichloride; 

ethylidene(1 -(2 -trimethylsiIoxy-ethoxy-indenyl))(1 -indenyl) zirconium dichloride;* ' * . 

ethylldene(1-(3-trimethylsiloxy-ethoxy-indenyl))(1 -indenyl) zirconium dichloride; 

elhylidene(1 -(2 -lrimethylsiloxy-ethoxy-indenyl))(l -(2-methyl-indenyl)) zirconium dichloride; 
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ethy!idene(1 -(3-trimethylslIoxy-ethoxy-indeny!))(1 -(2-methyI-indenyI)) zirconium dichloride; 
ethylidene(1 -(2-trimethylsiloxy-ethoxy-indeny!)){9-fluorenyl) zirconium dichloride; 
ethylidene(1-(3-trimethylslloxy-ethoxy-indenyl))(9-fluorenyI) zirconium dichloride; 
ethylidene(1 -(2-trimethylsiloxy-ethoxy-lndenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
ethylidene(1 -(3-trimethylsiloxy-ethoxy-indenyl))(9-(2-methyMluorenyl)) zirconium dichloride; 
ethylidenebis(1 -(2-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl)) zirconium dichloride; 
ethylidene(1-(3-trimethylsiloxy-ethyl-(dimethyl)silyMndenyl))(1-indenyl) zirconium dichloride; 
ethylidene{1-(2-trimethyIsiloxy-ethyl-(dimethyl)silyl-indenyl))(1-(2-methyl-lndenyl)) zirconium dichloride; 
ethylldene(1 -(3-trimethylsiloxy-ethyl-(dimethyl)silyl-lndenyl))(1 -(2-methyl-indeny!)) zirconium dichloride; 
ethylidene(1-(3-trimethylsiloxy-ethyI-(dimethyl)silyl-indenyl))(1-(2-methyl-indenyl)) zirconium dichloride; 
ethylidene(1-(34rimethylsiloxy-ethyKdimethyl)silyl-indenyl))(1-(2-methyl-indenyl)) zirconium dichloride; 
ethylldene(1 -(2-trimethylsiloxy-ethyl-(d!methyl)silyl-indenyl))(9-fluorenyl) zirconium dichloride; 
ethylidene(1-(3-trimethylsiloxy-ethyl-(dimethyl)silyl-indenyl))(9-fluorenyl) zirconium dichloride; 
ethylidene( 1 -(2 -trimethylsiloxy-ethyl-(dimethyl)silyI-indenyl)){9-(2-methyl-fluorenyl)) zirconium dichloride; 
ethylidene(1-(34rimelhylsiloxy-ethyl-(dimethyI)silyI-indenyl))(9-(2-methyl-fluorenyl))zirconl dichloride; 
dimethylsilylenebis(9*(1 -trimethylsiloxyethyl-fluorenyl)) zirconium dichloride; 
dlmethylsllylene(9-(1 -trimethylslloxyethyl-fluoreny!))(cyclopentadienyl) zirconium dichloride; 
dimethylsilylene(9-(1-trimethylsiloxyethyl-fluorenyl))(1-(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilylene(9-(1 -trimethylsiloxyethyl-fluorenyl))(1 -indenyl) zirconium dichloride; 
dimethylsilylene(9-(Vtrimethylsiloxyethyl-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilylenebis(9-(1-trimethylsiloxypropyl- fluorenyl)) zirconium dichloride; 
dim'ethylsilylene(9-(1 -trimethylsiloxypropyl-fluorenyl))(9-fluorenyl) zirconium dichloride; 
dimelhylsilylene(9-(1 -trimethylsiloxypropyl-fluorenyi))(1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilylene(9-(1 -trimethylsiloxypropyl-fluorenyl))(1 -indenyl) zirconium dichloride; 
dimethylsilylene(9-(1-trimethylslloxypropyl-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilylenebis(9-(1 -trimethylsiloxy-methoxy-fluorenyl)) zirconium dichloride; 
dimethylsilylene(9-(1 -trimethyIsiloxy-methoxy-fluorenyl)){9-fIuorenyl) zirconium dichloride; 
dimethylsilylene(9-(1 -trimethylsiloxy-methoxy-fluorenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilylene(9-(1 -trimethylsiloxy-methoxy-tluorenyl))(1 -indenyl) zirconium dichloride; 
dimethylsilylene(9-(1 -trlmethylsiloxy-methoxy-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dimethylsilylenebis(9-(1 -trimethylsiloxy-ethoxy-fluorenyl)) zirconium dichloride; 
dimethylsi!ylene{9-(1 -trimethylsiloxy-ethoxy-fluorenyl))(9-fluorenyl) zirconium dichloride; 
dimethylsilylene{9-(1 -trimethylsiloxy-ethoxy-fluorenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilylene(9-(1-trimethylsiloxy-ethoxy-fluorenyl))(1 -indenyl) zirconium dichloride; 
dinriethylsilylene(9-(l-trimethylsiloxy-ethoxy-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
dinT'ethylsilylenebis(9-(1-trimethyIsiloxy-ethyl-(dimethyl)silyl-fluorenyl)) zirconium dichloride; 
dimethylsilylene(9-(1-trimethylsiloxy-ethyl-(dimethyl)silyl-fluorenyl))(9-fluorenyl) zirconium dichloride; 
dimelhylsilylene(9-(1-trimethylsiloxy-ethyl-(dimethyl)silyl-fluorenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
dimethylsilylene(9-(1 -trimethylsiloxy-ethyl-(dimethyl)silyl-fluorenyI))(1 -indenyl) zirconium dichloride; 
dimethylsllylene(9-(1-trimethylsiloxy-ethyl-(dimethyl)silyl-fluorenyl)){9-(2-methyI-fluorenyl)) zirconium dichloride; 
isopropyIidenebis(9-(1 -trimethylsiloxyethyl-tluorenyl)) zirconium dichloride; 
isopropylidene{9-(1-trimethylsiloxyethyl-fiuorenyl))(9-fluorenyl) zirconium dichloride; 
lsopropylidene(9-{1 -trimethylsiloxyethyl-fluorenyl))(1 -(2-methyl-indeny!)) zirconium dichloride; 
isopropylidene(9-(1-trimethylsiloxyethyI-fluorenyl))(1 -indenyl) zirconium dichloride; 
isopropylidene(9-(1-trimethylsiloxyethyl-fiuorenyl))(9-(2-methyI-fluorenyl)) zirconium dichloride; 
isopropylidenebis{9-(1 -trimethylsiloxypropyl-fluorenyl)) zirconium dichloride; 
isopropylidene(9-(1 -trimethylsiloxypropyl-fluorenyl))(9-fluorenyl) zirconium dichloride; 
isopropylidene(9-(l -trimethylsiloxypropy!-fluorenyl))(l -(2-methyl-indenyl)) zirconium dichloride; 
isopropylidene(9-{1 -trimethylslloxypropyl-fluorenyl))(1 -indenyl) zirconium dichloride; 
isopropylidene{9-(1-trimethylsiloxypropyl-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
isopropylidenebis(9-(1 -trimelhylsiloxy-methoxy-fluorenyl)) zirconium dichloride; 
isopropylidene(9-(1-trimethylsiloxy-methoxy-fluorenyl)){9-fluorenyl) zirconium dichloride; 
isopropylidene(9-(1-trimethylsiloxy-methoxy-fluorenyl))(1-(2-methyl-lndenyl)) zirconium dichloride; 
isopropylidene(9-(1-trimethylsiloxy-methoxy-fluorenyl))(1 -indenyl) zirconium dichloride; 
isopropylidene(9-(1-trimethylsiloxy-methoxy-fiuorenyl))(9-(2-methyl-fluorenyl)) zirconium dichloride; 
lsopropylidenebis(9-(1 -trimethylsiloxy-ethoxy-fluorenyl)) zirconium dichloride; 
lsopropylidene(9-(1 -trimethylsiloxy-ethoxy-fluorenyl)){9-fluorenyl) zirconium dichloride; 
isopropylidene(9-(1 -trim thylsiloxy-ethoxy-fluorenyl))(1 -(2-methyl-indenyl)) zirconium dichloride; 
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isopropylidene(9-(1 -trlmethylsiloxy-ethoxy-fluorenyl))(1 -indenyl) zirconium dichtoride; 
isopropylidene(9-(1-trimethylsiloxy-ethoxy-fluorenyl))(9-(2-methyl-fluoreny!)) zirconium dichlorlde; 
isopropylidenebis(9-(1 -trimethylsiloxy-ethyl-(dimethyl)silyl-fluorenyl)) zirconium dichioride; 
isopropyIidene(9-(1-trlmethy!siloxy-ethyl-(dimethyI)silyl-fluorenyl))(9-fluorenyl) zirconium dichlorlde; 
isopropylidene(9-(l -trimethylsiloxy-ethyl-(dimethyl)silyI-fluorenyl)){11 -(2-methyI-indenyI)) zirconium dichioride; 
isopropylidene(9-(1-trimethylsilbxy-ethyl-(dimethyl)silyl-fluorenyI))(1 -indenyl) zirconium dichioride; 
isopropylidene(9-{1-trimethylsiloxy-ethyl-(dimethyl)siiyl-fluoreny!))(9-(2-methyl-fluorenyl)) zirconium dichioride; 
ethylidenebis(9-(1-trimethylsiloxyethyl-fluorenyl)) zirconium dichioride; 
ethylidene(9-(l -trimethyIsiloxyethyl-fluorenyl))(9-fluorenyl) zirconium dichioride; 
ethylidene(9-(1 -tnmethylsiioxyethyl-fluorenyl))(1 -(2-methyl-indenyl)) zirconium dichioride; 
ethylidene(9-{1 -trimethylsiloxyethyl-fluorenyl))(1 -indenyl) zirconium dichioride; 
ethylidene(9-{1 •trimethylsiloxyethy!-fluorenyl))(9'(2-methyl-fluorenyl)) zirconium dichioride; 
ethylidenebis(9-(1-trimethylsiloxypropyl-fluorenyl)) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxypropyl-fluorenyl))(9-fluorenyl) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxypropyMluorenyl))(1 -(2-methyl-indenyl)) zirconium dichioride; 
ethylidene(9-(l -trimethylsiloxypropyl-f luorenyl))(1 -indenyl) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxypropyl-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichlorlde; 
ethylidenebis(9-(1-trimethylsiloxy-methoxy-fluorenyI)) zirconium dichioride; 
ethyiidene(9-(1 -trimethylsiloxy-methoxy-fluorenyl))(9-fiuorenyl) zirconium dichioride; 
ethylidene(9-(1-trimethyIsiloxy-methoxy-fluorenyl))(1-(2-methyl-indenyl)) zirconium dichioride;* 
ethylidene(9-(1 -trimethylsiloxy-methoxy-fluorenyl))(1 -indenyl) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxy-methoxy-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichioride; 
ethyl[denebis(9-(1-trimethylsiloxy-ethoxy-fluorenyl)) zirconium dichioride; 
ethyiidene{9-(1 -trimethylsiloxy-ethoxy-fluorenyl))(9-fIuorenyl) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxy-ethoxy-fluorenyI))(1 -(2-methyl-indenyl)) zirconium dichlorlde; 
ethylidene(9-(1-trimethylsiloxy-ethoxy-fluorenyl))(1 -indenyl) zirconium dichioride; 
ethylidene(9-(1-trimelhylsiloxy-ethoxy-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichioride; 
ethylidenebis{9-(1-trimethylsiloxy-ethyl-(dimethyI)silyl-fluorenyl)) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxy-ethyl-(dimethyl)silyl-fluorenyl))(9-fluorenyl) zirconium dichioride; 
ethylidene(9-{1 -trlmethylsiloxy-ethyl-(dimethyl)sllyl-f luorenyl)){1 -(2-methyl-indenyl)) zirconium dichioride; 
ethylidene(9-(1 -trimethylsiloxy-ethyl-(dimethyI)silyl-fluorenyl))(l -indenyl) zirconium dichioride; 
ethylidene(9-(1-trimethylsiloxy-ethyl-(dimethyl)silyI-fluorenyl))(9-(2-methyl-fluorenyl)) zirconium dichioride; 
trimethylsiloxyethyl(methyl)silandiylbls(cyclopentadienyl) zirconium dichlorlde; 
trimethylsiloxyethyl(methyl)silandiylbis(9-fluorenyl) zirconium dichioride; 
trimethylslloxyethyl(methyl)silandiyl(cyclopentadienyl)(1 -indenyl) zirconium dichioride; 
trimethylsiloxyethyl(methyl)silandiyl(cyclopentadienyl)(1 -(2-methyI-indenyl)) zirconium dichioride; 
trimethylsiloxyethyl(methyI)silandiyl(cyclopentadienyl)(9-fluorenyl) zirconium dichioride; 
trlmethylsiloxyethyl(methyl)siIndiyl(cyclopentadienyI)(9-(2-methyl-fluorenyl)) zirconium dichioride; 
trimethylsiloxyethyl(methyl)silandiylbls(1 -indenyl) zirconium dichioride; 

trimethylsiloxyethyI(methyl)silandiyl(cyclopentadienyl)(1-(2-methylbenzoindenyl)) zirconium dichioride; 
, trimethylsiloxyethyl(methyI)silandiylbis(1 -(2-methylbenzoindenyl)) zirconium dichioride; 
trimethylslioxypropyl(methyl)silandiylbis(cyclopentadienyl) zirconium dichioride; 
trimethylsiIoxypropyl{methyl)silandiylbis(9-fluorenyl) zirconium dichioride; 
trimethylsiloxypropyI(methyl)silandiyl(cyclopentadienyl)(1 -indenyl) zirconium dichioride; • 
trimethylsiloxypropyl(methyl)silandiyl(cyclopentadienyI)(1-(2-methyl-indenyl)) zirconium dichioride; 
trimethylslloxypropyl(methyl)silandiyl{cyclopentadienyl)(9-fluorenyl) zirconium dichioride; 
trimethylsiloxypropyl(methy!)silandiyl(cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichioride; 
trimethylsiloxypropyl(methyl)silandiylbis(1 -indenyl) zirconium dichioride; 

trimethylsiIoxypropyl(methyI)silandiyl(cyclopentadienyl){1-(2-methyIbenzoindenyl)) zirconium dichioride; 
trimethylslloxy-methoxy(melhyl)silandiylbis(cyclopentadienyl) zirconium dichioride; 
trimethylsiloxy-methoxy(methyl)silandiyl(cyclopentadienyI)(1 -indenyl) zirconium dichioride; 
lrimethylsiloxy-methoxy(melhyl)silandiyl(cyclopentadienyl)(1-(2-methyl-indenyl)) zirconium dichioride; 
trimethyIsiloxy-melhoxy(methyl)silandiyl{cyclopentadienyl)(9-fluorenyl) zirconium dichioride; 
trimethylsiloxy-methoxy(methyI)silandbyl(cyclopentadienyl)(9;(27methyl-fluorenyI)) zirconium dichioride; 
trimethylsiIoxy-ethoxy(methyI)silandiylbis(cyclopentadienyl) zirconium dichioride; 
trimethylsi!oxy-ethoxy(methyl)silandiyl(cyclopenladienyl)(1 -indenyl) zirconium dichioride; 
lrimethylslloxy-ethoxy(methyl)silandiyI(cyclopentadienyl)(1-(2-methyl-lndenyl)) zirconium d 
lrimelhylsiloxy-ethoxy(melhyl)silandiyl(cyclopenladienyl)(9-fluorenyl) zirconium dichioride; 
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trimethylsiloxy-ethoxy(methyI)silandiyl(cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methy()silandiy!bis(cyclopentadieny!) zirconium dichloride; 
trjmethylsiloxy-ethyl-(dimethyl)silyl-(methyI)silandiyl(cyclopenladienyl){1-indenyI) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyI)silandiyl(cyclopentadienyI)(1-(2-methylHndenyl)) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl(cyclopentadienyl)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-ethyl-.(drmethyl)silyl-(methyl)silandiyl(cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichlo- 
ride; 

trimethylsiIoxy-methoxy(methyl)methylidenebis(cyclopentadienyl) zirconium dichloride; 
trimethylsiloxy-methoxy(methyl)methylidene(cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
trimethylsiloxy-methoxy(methy!)methylidene(cyclopentadienyl){1-(2-methyl-indenyl)) zirconium dichloride; 
trimethyIsiloxy-methoxy(methyl)methylidene(cyclopentadienyI)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-methoxy{methy!)methy!idene(cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylidenebis(cyclopentadienyl) zirconium dichloride; 
trirTiethylsiloxy-ethoxy-(methyl)methylidene(cyclopentadienyl)(1 -Indenyl) zirconium dichloride; 
trimethylsiloxy-elhoxy-(methyl)methylidene(cycIopentadienyl)(1-(2-methylHndenyl)) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylidene(cyclopentadieny!)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylidene(cyclopentadienyl)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
trimethyisiloxy-ethyI-(dimethyl)silyl-(methyl)methylidenebis(cyclopentadienyl) zirconium dichloride; 
trimethylsiloxy-ethyI-(dimethyl)silyl-(methyl)methylidene(cyclopentadienyl)(1 -indenyl) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methylidene(cyciopentadienyl){1-(2-methyllndenyl)) zirconium dichlo- 
ride; 

trirnethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methylidene(cyclopentadienyl){9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methylidene(cyclopenladlenyl)(9-(2-methyl-fluorenyl)) zirconium 
dichloride; 

trimethylsiloxy-ethyl-(dimethyl)siIyl-(methyl)methylidenebis(1 -indenyl) zirconium dichloride; 
1 -trimethylsiloxyethyl-ethylidenebis(cyclopentadienyl) zirconium dichloride; 
1 -trimethylsiloxyethyl-ethylidene-1 -(cyclopentadienyl)-2-(1 -indenyl) zirconium dichloride; 
1 -trimethylsiloxyethyl-ethylidene- 1 -(cyclopentadienyl)-2-(1 -(2-methyl-indenyl)) zirconium dichloride; 
1 -trimethylsiloxyethyl-ethylidene-1 -(cyclopentadienyI)-2-(9-f luorenyl) zirconium dichloride; 
1 -trimethylsiIoxyethyl-ethylidene-1 -(cyclopentadienyl)-2-(9-(2-methyl-fluorenyl)) zirconium dichloride; 
1 -trimethylsiloxyethyl-ethylidenebis{1 -indenyl) zirconium dichloride; 
1 -trimethylsiloxypropyl-ethylldenebis(cyclopentadienyl) zirconium dichloride; 
1 -trimethylsiloxypropyl-ethylidene-l -(cyclopentadienyl)-2-(1 -indenyl) zirconium dichloride; 
1 -trimethylsiloxypropy!-ethylidene-1 -(cyclopentadienyl)-2-(1 -(2-methyl-indenyl)) zirconium dichloride; 
1 -trimethylsiloxypropyl-ethylidene-l -(cyclopentadienyl)-2-(9-fluorenyI) zirconium dichloride; 
1 -trimethylsiloxypropyl-ethylidene-1 -(cyclopentadienyl)-2-(9-(2-methyl-fluorenyl)) zirconium dichloride; 
1 -trimethylsiloxypropyl-ethylidenebis(1 -indenyl) zirconium dichloride; 
1 -trimethylsiloxy-methoxy-ethylidenebis(cyclopenladienyl) zirconium dichloride; 
1 -trimethylsiloxy-methoxy-ethylidene-1 -(cyclopentadienyI)-2-(1 -indenyl) zirconium dichloride; 
1 -trimethylslloxy-methoxy-ethylldene-1-(cyclopentadienyl)-2-(1 -(2-methyl-lndenyl)) zirconium dichloride; 
1 -trimethylsiloxy-methoxy-ethylidene- 1 -(cyclopentadienyl)-2-(9-fluorenyl) zirconium dichloride; 
1-trimethylsiloxy-methoxy-ethylidene-1-(cyclopentadienyl)-2-(9-(2-methyl-fluorenyl)) zirconium dichloride; 
1 -trimethylsiloxy-ethoxy-ethylidenebis(cyclopentadienyl) zirconium dichloride; 
1 -trimethylsiloxy-ethoxy-elhylldene-1 -(cyclopentadienyl)-2-(1 -Indenyl) zirconium dichloride; 
1 -trimethylsiloxy-ethoxy-ethylldene-1 -(cyclopentadlenyl)-2-(1 -(2-methyl-lndenyI)) zirconium dichloride; 
1 -trimethylsiloxy-elhoxy-ethylidene-1 -(cyclopentadienyl)-2-(9-fluorenyI) zirconium dichloride; 
1-trimethyIsilbxy-ethoxy-ethylidene-1-(cyclopentadienyl)-2-(9-(2-methyl-fiuorenyl)) zirconium dichloride; 
1-trimethylsiloxy-ethyl-(dimethyl)silyl ethylidenebis(cyclopentadienyl) zirconium dichloride; 
1 -trimethylsiloxy-ethyl-(dimethyl)silyl ethylidene-1 -(cyclopentadienyl)-2-(1 -indenyl) zirconium dichloride; 
1 -trimethy lsiloxy-ethyl-(dimethyl)sllyl ethylidene-1 -(cyclopentadienyI)-2-(1 -(2-methyl-indenyl)) zirconium dichlo- 
ride 

1 -trimethylsiloxy-ethyl-(dimethyl)silyl ethylidene-1 -(cyclopentadienyl)-2-(9-fluorenyl) zirconium dichloride; 
1 -trimethylsiloxy-ethyl-(dimethyl)silyl ethylldene-1 -(cyclopenladlenyl)-2-(9-(2-methyl-fluorenyl)) zirconium dichlo- 
ride; 

trimethy lsiIoxyethyl(methy!)si!andiy!-(tertbutylamido)(cylopentadienyl) titanium dichloride; 
trimethylsi!oxyethyl(methyl)silandiyl-(lertbutylamido)(tetramethylcylopenladienyl) titanium dichloride; 
trimethylsiloxyethyl{methyl)silandiyl-(tertbutylamido)(1 -indenyl) titanium dichloride; 
trimethylsiloxyethyl(methyl)silandlyl-(tertbutylamido)(1 -(2-methyl-lndenyl)) titanium dichloride; 
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trimethy!siloxyethyl(methyl)silandlyl-(tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethyIsi!oxyethyl(methyI)silandiyl-(tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dicliioride; 
trimethylsiloxyGthyl(methyl)silandiy!-(tertbutylamido)(1-(2-metthylben2oindenyl) titanium dichloride; 
(dimethy!)siIandiyl-(tertbutylamido)(3-{trimethylsiloxyethylcylopentadienyI) titanium dichloride; 
(dimethyl)silandiyl-(tertbutylamldo)(1 -(3-trimethylsiloxyethylindenyl) titanium dichloride; 
{dimethyl)silandiyl-(2-trimethyl9lloxyethyIamido)(cylopentadienyl) titanium dichloride; 
(dimethyI)silandjyl-{2-trimethylsiloxyethylamido)(tetramethyIcylopentadienyl) titanium dichloride; 
(dimethyl)silandiyI-(2-trimethylsiloxyethylamido)(1 -indenyl) titanium dichloride; 
(dimethyl)silandiyl-(2-trlmethylsiloxyethylamido)(9-fluorenyl) titanium dichloride; 
(dimethyl)siIandiyl-(2-trimethylsiloxyethylamido)(1-(2-methylben2oindenyl) titanium dichloride; 
trimethylsi!oxypropyl(methyl)silandiyI(tertbutylamido)-(cylopentadienyI) titanium dichloride; 
trimethylsiloxypropyl(methyl)silandiyl-(tertbutylamido)(tetramethylcyclopentadienyI) titanium dichloride; 

trimethylsiloxypropyl(methyl)silandiyl-(tertbutylamido)(1 -indenyl) titanium dichloride; 
trimethylsiloxypropyl{methyl)silandiyl-(tertbutylamido)(1 -(2-methyl-indenyl)) titanium dichloride; 
trimethylsiloxypropyl(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethylsiloxypropyI(methyt)silandiyl-{tertbutylamido)(9-(2-methyNfluorenyl)) titanium dichloride; 
trimethylsiloxypropyl(methyl)silandiyl(tertbutylamido)-(1-(2-methylben2oindenyI) titanium dichloride; 
(dimethyl)silandiyl-(tertbutylamido)(3-(trimethylsiioxypropyIcylopentadienyl) titanium dichloride; 
(dimethyl)silandiyl-{tertbutylamido)(1 -(3-trimethyIsiloxypropylindenyl) titanium dichloride; 
(dimethyl)silandiyl-(3-trimethylsiloxypropylamido)(cylopentadienyl) titanium dichloride; 
(dimethyl)silandiyI-(3-trimethylsiloxypropylamido)(tetrarhethylcyl6pentadienyl) titanium dichloride;. 
(dimethyl)snandiyl-(3-trimethylsiloxypropylamido)(1 -Indenyl) titanium dichloride; 
(dimethyl)silandiyl-(3-trimethyIsiloxypropylamido)(9-fluorenyl) titanium dichloride; 
(dimethyl)silandiyl-(3-trimethyIsiloxypropylamido)(1 •(2-methylben2oindenyl) titanium dichloride; 
trimethylsiloxy-methoxy (methyl)silandiyl-{tertbutylamido)(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl)silandiyl-(tertbutylamido)(tetramethylcyclopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl)silandiyl-(tertbutylamido)(l -Indenyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl)silandiyl-{tertbutylamido)(1 -(2-methyl-indenyl)) titanium dichloride; 
trimethyls!loxy-methoxy(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethy!siloxy-methoxy(methyl)silandiyl-(tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dichloride; 
trimethylsiloxy-ethoxy(methyi)silandiyl-(tertbutylamido)(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-ethoxy{methyl)siIandiyl-(tertbutylamido)(tetramethylcyclopentadienyl) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl)silandiyl-(tertbutylamido)(1 -indenyl) titanium dichloride; 
trimethylsiloxy-ethoxy{methyl)silandiyI-(tertbutylamido)(1-(2-methyl-indenyl)) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethylsiloxy-ethpxy(methyl)si!andiyl-(tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dichloride; ^ 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl(tertbutylamido)-(cylopentadienyl)titanlurridichto^^ 
trimethylsiloxy-ethyl-(dimethyl)silyl-{methyl) silandiyl-(tertbutylamido){tetramethylcyclopentadienyl); titanium 
dichloride; 

trlmethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl-(tertbutylamido)(1-indenyl) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl-(tertbutylamido)(1 -(2-methyl-indenyl)) titanium dichloride; . 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl-{tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyI-(methyl)silandiyl-(tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dichloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbutylamido)(cylopentadienyl) titanium dichloride; 
trimethylsiloxyethy!-{methyl)methylene(tertbutylamido)(tetramethylcyclopentadienyl) titanium dichloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbutylamido)(1 -indenyl) titanium dichloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbutylamido)(1 -(2-methyl-indenyl)) titanium dichloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbutylamido){9-fluorenyl) titanium dichloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbutylamido)(9-(2-methy!-fluorenyl)) titanium dichloride; 
trimethylsiloxypropyi-(methyl)methylene(tertbutylamido)(cyIopentadienyI) titanium dichloride; 
trimethylsiloxypropyl-(methyl)rnethylene(tertbutylamido)(tetramethylcyclopentadienyl) titanium dichlpride; 
trimethylsiIoxypropyl-(methyI)methylene(tertbutylamido)(indenyl) titanium dichloride; 
.trlmethylsiloxypropyl-(methyl)methylene(tertbutylamido)(2-methyl-indenyl) titanium dichloride; 
trimethylsiloxypropyl-(methyl)methylene(tertbutylamidoj(9-fluorenyl) titanium dichloride; 
trimethyIsiloxypropyl-(methyl)melhylene(tertbutylamido)(2-methyl-fiuorenyl) titanium dichloride; 
trimethylsiIoxy-methoxy(methyl)methylene(tertbutylamido)(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl)methylene(tertbuty!amido)(letramethylcyclopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl)methylen(tertbutylamido)(1 -indenyl) titanium dichloride; 



19 



EP 0 953 581 A1 



trimethylsiloxy-methoxy(methyl)methylen(-tertbutylamido)(1-(2-methyl-indenyl)) titanium dichloride; 
trimethyisiloxy-methoxy(methyl)methyIen(-tGrtbutylamido)(9-fluorenyI) titanium dichloride; 
trimethylsiloxy-methoxy(methyl)methylen{-tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dichioride; 
trimethyls!loxy-ethoxy-(methyl)methylene(tertbutylamido)(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylene(tertbutylamido)(tetramethylcyclopentadienyl) titanium dichloride; 
trimethylsiloxy-ethoxy-{methyl)methylen(tertbutyIamido)(1 -indenyl) titanium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylen(tertbutylamido)(1-(2-methyl-indenyl)) titanium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylen(tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethylsiIoxy-ethoxy-(methyl)methylen(tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methylene(tertbutyIamido)(cylopentadienyI) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl (methyl) methylene (tertbutylamido) (tetramethylcyclopentadlenyl) titanium 
dichloride; 

trimethyIsiloxy-ethyI-(dimethyl)siVl-(methyl)methilene(tertbutyIamido)(1 -Indenyl) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)sllyl-(methyl)methilene(tertbutylamido)(1-(2-^ titanium dichloride; 

trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methilene(tertbutylamido)(9-fluorenyl) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methiiene(tertbutylamido)(9-(2-methyl-fluorenyl)) titanium dichloride; 
trimethylsi!oxyethyl(methyl)silandiyl-(tertbutylamido)(cylopentadienyI) zirconium dichloride; 
trimethylsiloxyethyl(methyl)silandiyl-(tertbutylamido)(tetramethylcylopentadienyl) zirconium dichloride; 
trimethylsiloxyethyl(methyl)silandlyl-(tertbutylamido)(1 -indenyl) zirconnlum dichloride; 
trimethylsiloxyethyl(methyl)silandiyl-{tertbutylamido)(1-(2-methyI-indenyl)) zirconium dichloride; 
trimethylsiloxyethyl(methyl)silandiyl-{tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxyethyl(methyI)si!andiyl-(tertbutylamido)(9-{2-methyl-fluorenyl)) zirconium dichloride; 
trimethylsiloxyethyl(methy!)siIandiyl-(tertbutylamido)(1-{2-metthylbenzoindenyl) zirconnlum dichloride; 
(dimethyl)siIandiyl-(tertbutylamido)(3-(trimethylslloxyethyIcylopentadienyl) zirconium dichloride; 
(dimethyl)silandiyl-(tertbutylamido)(1-(3-trimethylsiloxyethylindenyl) zirconium dichloride; 
(dimethyl)silandiyl-(2-trimethylsiloxyethylamido)(cylopentadienyl) zirconium dichloride; 
(dimethyl)sllandlyl-(2-trlmethylsiloxyethylamldo)(tetramethylcylopentadienyl) zirconium dichloride; 
(dimethyl)silandiyl-(2-trlmethylslloxyethylamido)(1 -indenyl) zirconium dichloride; 
(dimethyl)silandiyI-(2-trimethyIsiloxyethylamido)(9-fluorenyI) zirconium dichloride; 
(dimethyl)silandiyl-(2-trimethylsiloxyethylamido)(1-(2-methylbenzoindenyl) zirconium dichloride; 
trimethylsiloxypropyl{methyl)silandiyI(tertbutylamido)-(cylopentadienyl) zirconium dichloride; 
trimethylslloxypropyl(methyl)sllandiyl-(tertbuty!amido)(tetramethylcyclopentadienyl) zirconium dichloride; 
trimethylsiloxypropyl(methyl)silandiyl-(tertbutylamido)(1 -indenyl) zirconium dichloride; 
trimethylsiloxypropyl{methyl)siIandiyl-(tertbutylamido)(1-(2-methyMndenyl)) zirconium dichloride; 
trimethylsiloxypropy!(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxypropyl(methyl)silandiyl-(tertbutyiamido)(9-(2-methyl-fluorenyl)) zirconium dichioride; 
trimethylsiloxypropyl(methyl)silandlyl(tertbutylamido)-(1-(2-methylbenzolndenyl) zirconium dichloride; 
(dimethyl)silandiyl-(tertbutylamido)(3-(trimethylsiloxypropylcylopentadienyl) zirconium dichloride; 
(dimethyl)silandiyl-(tertbutylamido)(1 -(3-trimethylsiloxypropylindenyl) zirconium dichloride; 
{dimethyl)silandlyl-(3-trimethylsiloxypropylamido)(cylopentadienyl) zirconium dichloride; 
(dimethyl)silandiyl-(3-trimethylsiloxypropylamido)(tetramethylcylopentadienyl) zirconium dichloride; 
(dlmethyl)sllandiyl-{3-trimethylsiloxypropylamido)(1 -indenyl) zirconium dichloride; 
(dimethyl)silandiyl-(3-trimethylsiloxypropylamldo)(9-fluorenyl) zirconium dichloride; 
(dimethyl)silandiyl-(3-trimethylsiloxypropylamido)(1-(2-methylbenzoindenyl) zirconium dichloride; 
trimethylsiloxy-methoxy (methyl)silandlyl-(tertbutylamido)(cylopentadienyl) zirconium dichloride; 
trimethylstloxy-methoxy{methyl)silandiyl-(tertbutylamido)(tetramethylcyclopentadienyl) zirconium dichloride; 
trimethylsiloxy-methoxy(methyl)silandiyl-(tertbutylamido)(1 -indenyl) zirconium dichloride; 
trimethylsiloxy-methoxy(methyl)silandiyl-(tertbutyIamido)(1-(2-methyl-lndenyI)) zirconium dichloride; 
trimethylsiloxy-methoxy(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-methoxy{methyl)stlandiyl-(tertbutylamido)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
trimethylsiloxy-ethoxy(methy!)silandiyl-(tertbutyIamido)(cylopentadienyI) zirconium dichloride; 
trimethylsiIoxy-ethoxy(methyl)silandiyl-(terlbutylamido)(tetramethylcyclopentadlenyl) zirconium dichloride; 
trimethylsiloxy-ethpxy(methyl)silandiyl-(tertbutylamido)(1 -indenyl) zirconium dichloride; 
trimethylslloxy-ethoxy(methyl)silandiyl-{tertbutylamido)(l-(2-methyl-indenyl)) zirconium dichloride; 
trimethylslloxy-ethoxy(methyl)silandiyl-(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethyIsiloxy-ethoxy(methyl)silandiyI-(terlbutylamido)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl(tertbutylamido)-(cylopenladienyl) zirconium dichloride; 
trimethylslloxy-ethyl-(dimethyl)sllyl-(methyl) silandiyl-(tertbutylamido)(tetramethylcyclopentadlenyl) zirconium 
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dichloride; 

trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl-{tertbutyIamido)( zirconium dichloride; 

trirTiethylslloxy-ethyIHdirTiethyl)silyl-(nriethyl)silandiyl-{lertbutylanriido)(1-(^^^ 

trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)silandiyl-(tertbutylarriido)(9-fluoreriyl) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyI)silandiyl-(tertbutylamido^ zirconium dichloride; 

lrimethylsiloxyethyl-(methyl)methylene(tertbutyiamido)(cylopentadienyl) zirconium dichloride; 
trimethyIsiloxyethyl-(methyl)methylene(tertbutylamido)(tetramethyicyclopentadienyl) zirconium dichloride; 

trimethylsiIoxyethyl-(methyl)methylene(tertbutylamido)(1 -indenyl) zirconium dichloride; 
trlmethylsi!oxyethyl-(methyl)methylene(tertbutylarnido)(1-(2-methyl-indeny!)) zirconium dichloride; 

trimethylsiloxyethyl-(methyl)methylene(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxyethyl-(methyl)methylene(tertbutyiamido)(9-(2-methyl-fluorenyl)) zirconium dichloride; 
trimethylsiloxypropyl-(methyl)melhylene(tertbutylamido)(cyiopentadienyl) zirconium dichloride; 
trimethylsiloxypropyI-(methyl)methylene(tertbutyIamido){tetramethylcyclopentadienyl) zirconium dichloride; 
trimethylsiloxypropyl-(methyl)methylene(tertbutylamido)(indenyl) zirconium dichloride; 
trimethylslloxypropy!-(methyl)methylene(tertbutylamido)(2-methyl-indenyI) zirconium dichloride; 

trimethylsi!oxypropyl-(methyl)methylene(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxypropyl-(methyl)methylene(tertbutylamido)(2-methy!-fluorenyI) zirconium dichloride; 
trimethyIsiloxy-methoxy(methyl)methylene(tertbutylamido)(cylopentadienyl).zirconium dichloride; 
trimethylsiloxy.methoxy(methyl)methylene(tertbutylamido)(tetramethylcyclopentadienyl) zirconium dichlonde; 
trimethylsiloxy-methoxy(methyl)methylen(tertbutyIamido)(1 -indenyl) zirconium dichloride; . 
trimethyIsiloxy-methoxy(methyl)methylen(-tertbutylamido)(1-(2-methyl-indenyl)) zirconium dichloride; 
trimethylsiioxy-methoxy(methyl)methylen(-tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-methoxy(methyl)methylen(-tertbulylamido){9-(2-methyl-fluorenyI)) zirconium dichlonde; 
trimethylsiloxy-ethoxy-(methyl)methylene(tertbutylamido)(cylopentadienyl) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylene(tertbutylamido)(tetramethylcyclopentadienyl) zirconium dichlonde; 
trimethylsiloxy-ethoxy-(methyl)methylen(tertbutylamido)(l -indenyl) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylen(tertbutyiamldo)(1 -(2-methyl-indenyl)) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methylen(tertbutylamido)(9-fluorenyl) zirconium dichloride; 
trimethylsiloxy-ethoxy-(methyl)methyIen(tertbutylamido)(9-(2-methy!-fluorenyl)) zirconium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methylene(tertbutylamido)(cylopentadienyl) zirconium dichlonde; 
trimethylsiloxy-ethy!-(dlmethyl)silyl (methyl) methylene (tertbutylamido) (tetramethylcyclopentadienyl) zirconium 
dichloride; 

trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl)methilene(tertbutylamido)(1-indenyl) zirconium dichlonde; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(meihyl)meihiiene(iertbutylarn(do)(1-(2-methyl-i zirconium dichlonde; 

trimethylsiloxy-ethyl-(dimethyl)silyl-{meihyl)mcihiicnc(iertbulylamido)(9-fluoreny!) zirconium dichlonde; 
trimethylsiloxy-ethyl-{dimethyl)silyl-(meihyi)mcih.iono(icribulylamido)(9-(2-methyI-fluorenyl)) zirconium dichlo- 
ride; ' 
trimethylsiloxyethyl(methyl) silandiyl-oxoicyiopcntHdionyl) manium dichloride; 
trimethylsiloxyethyl(melhyl) silandiyi-oxo-dcUHmcihyicyciopeniadienyl) titanium dichloride*; 
trimethylsiloxyethyl(methyl) silandiyl-oxo( l -indenyl) luamum dichloride; 
trimethylsiloxyethyl(methyl) silandiyl-oxo{ 1 -(2-meihy l-indenyl)) titanium dichloride; 
trimethylsiloxyethyl(methyl) silandiyl-oxo(9-fluorenyl) titanium dichloride; 
trimethylsiloxyethyl(methyl) silandiyl-oxo(9-(2-melhyl-tluorenyl)) titanium dichloride; 
trimethylsiloxypropyl(methyl) silandiyl-oxo(cylopenladienyl) titanium dichloride; 
trimethylsiloxypropyl{methyl) silandiyl-oxo(tetramethylcyclopentadienyl) titanium dichloride; 
trimethylslloxypropyl(methyl) s}landiyI-oxo(1 -indenyl) titanium dichloride; 
trimethylsiloxypropyl(methyl) silandiyl-oxo(1 -(2-methyl-indenyl)) titanium dichloride; 
trimethylsiloxypropyl(methyl) siIandiyl-oxo(9-fluorenyl) titanium dichloride; 
trimethylsiloxypropyl(methyl) silandiyl-oxo{9-(2-methyl-fiuorenyl)) titanium dichloride; 
trimethylsiloxy-methoxy(methyl) silandlyl-oxo(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl) silandiyl-pxo(tetramethylcyctopentadienyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl) silandiyl-oxo(l -Indenyl) titanium dichloride: 
trimethylsiloxy-methoxy (methyl) silandiyl-oxo(1 -(2-methyl-indenyl)) titanium dichloride; 
" trimethylsiloxy-methoxy(methyl) silandiyI-oxo(9-fluorenyl) titanium dichloride; 
trimethylsiloxy-methoxy(methyl) silandiyl-oxo(9-(2-methyt-fluorenyI)) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl) silandiyl-oxo(cylopentadienyl) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl) silandiyl-oxo(telramethylcyclopenladienyl) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl) silandiy!-oxo(l -indenyl) titanium dichloride; 
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trimethylsiloxy-ethoxy(methyl) silandiyl-oxo(1-(2-methyl-indenyl)) trtanium dichloride; 
trimethylsiloxy-ethoxy(methyl) silandlyI-oxo(9-f!uorenyl) titanium dichloride; 
trimethylsiloxy-ethoxy(methyl) silandiyl-oxo{9-(2-methyMluorenyl)) titanium dichloride; 
trimethyisiloxy-ethyl-(dimethyl)sityl-(methyl) silandiyl-oxo(cylopentadienyl) titanium dichloride; 
5 trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl) silandiylHDXo(tetramethylcyclopentadienyl) titanium dichloride; 

trimethylslloxy-ethyl-(dimethyl)3^ilyl-(methyl) silandiyl-oxo{1-indenyl) titanium dichloride; 
trimethylsiloxy-ethyl-(dlmethyl)silyl-{methyl) silandiyl-oxo(1 -(2-methyl-lndenyl)) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)silyl-(methyl) silandiyl-oxo(fluorenyl) titanium dichloride; 
trimethylsiloxy-ethyl-(dimethyl)sllyl-(methyl) silandiyl-oxo(9-methylfiuorenyl) titanium dichloride 

10 

[001 5] The metallocene compounds according to the invention can be prepared according to the methods disclosed 
In EP 839836 which is herewith enclosed by reference. 

[0016] Supports useful in the preparation of the heterogeneous catalyst of the invention are inorganic oxides, such 
as: silica, alumina, silica alumina, aluminium phosphates and mixtures thereof, which result in supported catalysts with 
IS contents In transition metal between 0.01 and 3% by weight, preferably between 0.1 and 1%. 

[0017] The inorganic oxide, before treatment with the metallocene. is treated In such a way that It has deposited on 
its surface an aiumoxane. Alumoxanes suitable for the preparation of the support are those represented by the formulas: 

(RAIO)„ R(R-AI-0)^AIR2 

wherein R is alkyl or aryl group containing from 1 to 20 carbon atoms; n ranges from 1 to 40. preferably from 5 to 20 
and m ranges from 3 to 40 preferably from 3 to 20. 

[0018] Generally, in the preparation of aiumoxane from, for example, aluminum trimethyl and water, a mixture of 
2S linear and cyclic compounds are obtained. 

The aiumoxane can be prepared in a variety of ways. For example, they are prepared by contacting water with a 
solution of aluminum trialkyl. such as, for example aluminum trimethyl, in a suitable organic solvent such as benzene 
or an aliphatic hydrocarbon. 

[0019] The treatment of the inorganic porous support can be done according to any method known in the art. For 
30 example the aiumoxane can be deposited onto the surface of the inorganic support by dissolving the aiumoxane into 
a suitable solvent and adding the inorganic support Into the solution, or rt can be deposited onto the surface of the 
porous support by precipitation in the presence of the support. 

[0020] It Is also possible to form the aiumoxane directly on the surface of the porous support by reacting an aluminum 
alkyl with the hydration water present onto the support surface. 

35 [0021]. A method that can be fit for preparing supported catalysts according to this Invention consists in the impreg- 
nation, under anhydrous conditions and inert atmosphere, of the solution of any metallocene of formula I, M or III. or a 
mixture thereof, on the treated supporting material at a proper temperature, preferably between -20** C and 90 **C. The 
supported catalyst that contains the metallocene can be obtained through filtration and washing with a proper solvent, 
preferably an aliphatic or aromatic hydrocarbon without polar groups. 

40 [0022] Another method that can properly be used consists In depositing the metallocene on the treated support by 
using a solution of the compound that has to be heterogenized. eliminating the solvent through evaporation and then 
warming the solid residue at a temperature between 25 and ISO** C. Besides, the resulting residue, obtained by this 
process, can be subjected to washing and subsequent filtration. 

[0023] The supported catalyst does not require addition of aiumoxane or ionizing compound to the reactor, but only 
45 a certain amount of aluminium trialkyl. This fact constitutes a further clear advantage in view of most polymerization 
process which require large amounts of aluminoxane. 

[0024] The most proper polymerization procedure can change according to the chosen type of polymerization process 
(suspension, gas phase, solution or In bulk). 

[0025] For the polymerization in suspension, the cocatalyst can previously be mixed with the supported solid catalyst, 
so can be added to the polymerization medium before the supported catalyst, or both operations can be sequentially 
realized. 

[0026] The process consists in putting in contact the monomer, or, in certain cases, the monomer and the comonomer, 
with a catalytic composition according to the present invention, that includes at least one supported metallocene com- 
plex of formula I. II or 111. at a proper temperature and pressure. 
55 [0027] Examples of olefins that can be polymerized are ethylene, propylene, 1 -butene. 1 -hexene, 1 -octene. 4-methyl- 
1 -pentene and cyclic olefins. 

[0028] Suitable olefins that can be used as comonomers to obtain ethylene copolymers are alfa-olefins such as 
propylene, butene. hexene, octene. 4-methyl-1 -pentene and cyclic olefins and can be used in proportions from 0.1 to 
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70% by weight of the total of the monomers. In the case of homopolymerization of ethylene, the density of polymers 
ranges between 0.950 and 0,965 g/cm^; in the case of copolymerization of ethylene, the density is as low as 0.900 g/ 
cm^ 

[0029] To control the molecular weight of the obtained polymers, hydrogen can optionally be used as a chain transfer 
5 agent in such proportions that the hydrogen partial pressure, with respect to the olefin one, be from 0.01 to 50%. 

[0030] In the particular case of the polymerization technique known as suspension process or controlled particle 
morphology process, the used temperature will be between 30** and 100 •C, the same which is typically used in gas 
phase. 

[0031] The used pressure changes according to the polymerization technique: it ranges from atmospheric pressure 
10 to350MPa. 

[0032] It has been surprisingly found that the presence of the group OSiR"3 is essential in order to obtain excellent 
results in term of catalyst activity If a group Si-CI is present on the metallocene instead of the group R'OSiR"3, the 
result is clearly inferior. Although it is not yet possible to describe exactly the interaction taking place between alumoxane 
and trialkylsililoxy group, it seems very clear that it results in a catalyst presenting unique balance between activity of 

IS the catalyst and morphology of the obtained polymer, even better than the results disclosed in patent EP 839836. 

[0033] The activity of the catalyst according to the Invention has been measured in homogeneous catalysis and onto 
silica impregnated with MAO. The same conditions have been used for metallocenes containing a Si-Cl group and for 
metallocenes which do not contain a functional group which can react with silica. Table I shows that the metallocene 
•according to the invention is slightly less active under homogeneous condition than the corresponding non-function- 

20 alized metallocene. but it becomes much more active when supported onto treated silica. The same conclusions apply 
when comparing the metallocene according to the invention with the metallocene containing a Si-CI group. 
[0034] The following examples are described in order to better understand the invention. The materials, the chemical * 
compounds and the conditions used in these examples are illustrative and do not limit the scope of the invention. 

2S EXAMPLES • 

EXAMPLE 1 

Preparation of [(3'trimethylsildxypropyl)methytsilylen]bis indenyl zirconium dichioride. 

30 

Preparation of (3-trimetfiylsiloxypropyl)methyldich!orositane. 

[0035] A 500 ml Schlenk flask equipped with a stir-bar, a reflux condenser and a rubber septum was charged under 
nitrogen with 103.3g of HSiMeaCI and 5 drops of a O.IM solution of the platinum Pt(0) 2.4.6,8-tetramethyI 

35 -2,4.6.B-tetravinylcyclotetrasiloxane complex (a product sold by Aldrich Chemical Co) at room temperature. To this 
solution 100 g of Me3SiO-CH2-CH=CH2 was added during 30 minutes. After the addition was completed, the reaction 
mixture was gradually heated at 40 **C and maintained at this temperature under stirring for 2 hours, and finally heated 
at 60 *C for another 5 hours. The desired product can be isolated by distillation under vacuum (10 mbar) at 75 *C. 
Yield 84% NMR (CDCI3): 0.120 (s, 9H. Si(Me)3). 0.810 (s. 6H. SiMe), 1.120-1.190 (m.CHa). 1.695-1.792 (m. 2H. 

40 CHa). 3.597 (I, 2H. CH2). ' * " 

Preparation of (3-trimethyisiloxypropyl)methyi bis indenyl sitane. 

' [0036] A 500 ml Schlenk flask equipped with a stir-bar. and a rubber septum was charged under nitrogen with 200 
45 ml of ethyl ether and 34.8 g freshly distilled indene. To this solution 120 ml 2.5M BuLi solution in hexane was slowly 
' added at 0 '^C. under stirring. The resulting mixture was stirred for 1 hour at 0**C and subsequently for 2 more hours 
at room temperature. The obtained red solution is again cooled to 0 'C and a solution of 39.9 g of Me3SiO(CH2)3Si 
(Me)Cl2 in 100 ml is slowly added (1 hour). After a 2 hours stirring, the temperature is allowed to rise and the reaction 
' 'mixture is stirred for 6 more hours at room temperature. All the solvents are removed under tow pressure, and the 
50 residue extracted with 300 ml of hexane and the inorganic salts filtered. All the* volatiles were again removed, first 
^under low pressure (1 0 mbar) and then at 80 **C under higher vacuum (0.01 mbar). The desired product was obtained 
*^ pure by short path distillation of the residue at 0.001 mbar and 160*C. as a mixture of rac and meso Isomers. NMR 
(CDCIg) (mixture of all isomers): (-0.3740) - (-0.1 38)- 0.087 (s. 3H. SiMe). 0.085- 0.091- 0.095(s. 9H. Si(Me)3). 0.320- 
0.651 -0.950- 1 .1 83- 1 .34 (br m 4H -CH2-CH2). 3.280- 3.349- 3.425 (t. 2H, CHg-O). 3.651 - 3.680 (s. 2H. C9H7). 6.361 - 
55 6.422- 6.610- 6.954 (4H. m. CgHe). 7.229- 7.310- 7.531 (m. 8H: CgHg). MS: m/z(%)= 404 M*(1%): 288.7(31%); 246.7 
(100%); 230.7(30%); 114.7(17%); 72.8(20%). 
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Preparation of [(3'trimethy!siloxypropyl)methylsilylen]bis indenyl zirconium dichloride. 

[0037] A 250 ml Schlenk flask equipped with a stir-bar and a rubber septum was charged under nitrogen with 75 ml 
ot ethyl ether and 9. 1 4 g of Me3SiO(CH2)3Si(Me)(C9H7)2. To this solution 1 7.2 ml of a 2.5 M solution of n-BuLi In hexane 

5 was slowly added under stirring at 0*C.After the addition was completed, the reaction mixture was stirred 2 hours at 
room temperature. The solvent was^'removed and the residue suspended in 75 ml of toluene. 
[0038] The above prepared suspension was added to a suspension of 2rCl4.2Et20 in 100 ml toluene at 0 **C, and 
stirred for 1 hour. The temperature was allowed to rise and the reaction mixture stirred for 5 more hours. The final 
suspension was filtered through Celite ^ and the solvent removed under low pressure until an orange red viscous oil 

10 was obtained. The addition of hexane yielded a yellow orange solid shown to be the desired product as a mixture of 
rac and meso isomers. The rac isomer can be obtained pure by extraction of the meso isomer from the original mixture 
with additional hexane. 

[0039] 1H NMR (CDCIa) (mixture of all isomers): 0.157 (s. 9H, SiMeg). 0.9B6-1. 152-1.400 (s. 3H, Si(Me)). 0.986- 
1.652- 1.783- 2.0546 (m. 4H, -CHg-CHg), 3..836 (t. 2H, CHg-O). 6.131- 6.158 (2H. m. C9H7). 6.952- 6.968 (m. 2H, 
CgHg). 7.124- 7.41 3- 7.457- 7.622 (m, 8H. CgHe). 

EXAMPLE 2 

Preparation of[(t 1'dimethy!'1'Sila-4-trimetytsiloxybutyI) cyclopentadienyl] cyclopentadienyl zirconium dichloride: 

20 

Preparation of (3'trimethylsik>xypropyt)dimethylchlorositone. 

[0040] A 500 ml Schlenk flask equipped with a stir-bar. a reflux condenser and a rubber septum was charged under 
nitrogen with 94.6 g of HSiMegCl and 5 drops of a 0.1 M solution of the platinum complex R(0) 2.4.6,8-tetramethyl 

25 -2.4.6,8-tetravinylcyclotetrasiloxane complex (a product sold by Aldrich Chemical Co) at room temperature. To this 
solution 131 g of MeaSiO-CHg-CHrrCHg was added during 30 minutes. After the addition the reaction mixture was 
gradually heated at 40 ^'C and mantained at this temperature under stirring for 2 hours, and finally heated at 60 • C for 
another 5 hours. The desired product can be isolated by distillation under vacuum (25 mbar) at 84 •Q. Yield 80%. "'H 
NMR (CDCI3): 0.125 (s. 9H. SIMeg). 0.413 (s, 6H, SiMeg). 0.798-0.890 (m. 2H. CHg). 1.595-1.720 (m, 2H. CHg), 3.585 

30 (t.2H, CHg). 

Preparation of (1, 1 -dimethyl-l 'Sila-AArimetliylsiloxybutyljcyclopentadiene. 

[0041] A 1 L Schlenk flask equipped with a stir-bar and a rubber septum was charged under nitrogen with 89 g (0.396 
35 mol) of Me3SiO(CH2)3Si(Me)2CLand 200 ml of dry hexane To this solution 250 ml of a solution of THF containing 
0.396 mol of CsHgNa was added under stirring ai 0 'C Alter the addition the reaction mixture was maintained at this 
temperature for 1 hour. The temperature was allowed to raise to 23'*C and the mixture was stirred for 8 more hours. 
The final suspension was filtered, subsequently the volatilos were removed at reduced pressure. The product was 
isolated from the residue by distillation at 65-6= C and 1 mbar as a mixture of double bond isomers. NMR (CDCIs): 
40 -0.03 (s. 6H, Si(Me)2), 0.2 (s. 9H. Si(Me)3) 0 52-0 65 (m 2H GHg). 1 .59 (m. 2H. CHg), 3.45 br (1 H C5H4). 3.55 (t.2H. 
CHg-O). 6;45-6-7 (m, 4H. C5H4). 

Preparation of 1(1, 1'dimett\yl'1sila'4'trimetylsiloxybutyl)cyclopentadienyl}cyclopenta' dienyl zirconium dichloride. 

45 [0042] A 250 ml Schlenk flask equipped with a stir-bar and a rubber septum was charged under nitrogen with 14 g 
(0.0396 mol) of (C5H5)ZrCl3.DME_and 100 ml of dry hexane. To this solution 0.0396 mol of Me3SiO(CH2)3 Si 
(Me)2C5H4K in 50 ml THF was slowly added at 0 **C, under stirring. The resulting mixture was stirred for 1 hour at O^'C 
and subsequently for 6 more hours at room temperature. All the solvents were removed under reduced pressure and 
the solid residue was extracted with hexane and filtered. The solution was again partially evaporated and cooled at 

50 -20 *»C to give white crystals (Yield 45 %). NMR (CDCI3): 0.125 (s. 9H. Si(Me)3). 0.333 (s, 6H. Si(Me)2). 0.688-0.722 
(m. 2H. CH2). 1.504-1.538 (m. 2H, CHg). 3.520 (t. 2H. CHg). 6.479 (s. 5H. CgHs). 6.570 (m. 2H. C5H4). 6.725 (m. 2H. 
C5H4). 
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EXAMPLE 3 

Preparation of {1-(3-trinwthylsHoxypropyl)ind3nyl]cyclopentadienyl zircoriiurn dichtorid^^ 
s Preparation of [3-(3 trimethylslloxyf>ropyl)inder)e]. 

[0043] A solution of 25.3 g (230 mmol) of Lilnd in 250 nnl of THF was slowly added to a solution of 48.5 g (230 mmol) 
of 3-bromo-l-trimethylsiloxypropane. prepared according to EP 0 839 836. in 250 ml of THF at room temperature. A 
red solution was immediately formed. The mixture was stirred at room temperature for 12 h and then the solvent was 
10 removed under vacuum, the residue was treated with hexane and the supernatant solution was filtered. The removal 
of the hexane led to a green oil. This oil was distilled in order to obtain a pale yellow oil. (T^: 89-91 "C, 1 mm Hg). (21 .5 
g; 87.4 mmol. yield: 38%). iH-NMR (CDCI3): 7.52 (m. 1 H); 7.45 (m. 1H); 7.38 (m. 1 H); 7.24 (m, 1H); 6.28 (m. 1 H); 3.74 
(m. 2H); 3.39 (m. 2H): 2.65 (m. 2H): 1.99 (m. 2H); 0.20 (s. 9H). 

IS Preparation of lithium l1-(3-trimemylsiloxypropyl)in(ienidel 

[0044] To 1.5 g (6.1 mmol) of [3-(3-trlmethylsiloxypropyl)indene] in ether at -78*C. 2.44 ml (6.1 mmol) of a 2.5 M 
butyllithium solution in hexane was added. The immediate fomnatlon of a white solid was observed. The mixture was 
maintained under stirring for 2 h. Then, the solvent was removed under vacuum and the residue was washed twice 
20 with 25 ml of hexane to give a brown solid. (1 .3 9. 5.2 mnrol. yield 85%). 

Preparation of [1-(3-trimethylsiloxypropyl)indenyl]cyclopentadienyl zirconium dichloride. 

[0045] To a suspension of 1 .0 g (4 mmol) of cyclopentadienyl zirconium trichloride in ether at 0»C. a suspension of 
1 0 g (4 mmol) of lithium tl-(3-trimethylsiloxypropyl)indenide] in ether was added. The formation of a yellowish solid 
was observed immediately. The mixture was stirred for 1 2 h. then the supernatant solution was filtered and the volatiles 
were removed under vacuum to give a yellow oily-solid. This solid was washed with hexane to give a yellow powde^ 
which was characterized as [1-(3-trimethylsiloxypropyl)indenyl] cyclopentadienyl zirconium dichloride (0.85 g, 1.8 
■ mmol. yield: 45%). "'H-NMR (CDCI3): 7.67 (m. 2H); 7.30 (m. 2H): 6.70 (m. 1H): 6.45 (m, 1H); 6.13 (s. 5H); 3.65 (m. 
30 2H):3.04(dm. 2H); 1,92 (m.2H); 0.17 (s,9H). 

EXAMPLE 4 

Preparation of dimethylsilylen [3-(2-trimetliylsiloxyethyl)cyclopenadienyl] indenyl zirconium dichloride. 
Preparation of (2-trimethylsiloxyethylcyclopentadienyl) indenyl dimethyl silane. 



2S 



3S 



■ [0046] To a suspension of 0.63 g (26.3 mmol) of HNa in THF at -78°C, a solution of 6.3 g (26.3 mmol) of cyclopen- 
tadienylindenyldimethylsilane in THF was added. Immediately a purple solution was fomied. Then, the volatiles were 

40 removed and the residue was washed with hexane to give a pink solid. The solid was solved again in THF. and a 
solution of 5 2 g (26.3 mmol) of 2-bromo-1 -trimethylsiloxyethane in THF was added at room temperature. A wrtiite 
suspension was formed immediately. The mixture was stirred for 12 h, and then the solvents were removed and the 
residue was treated with hexane and the supernatant solution was filtered. The removal of the hexane led to a brown 
oil This oil was distilled in order to obtain a yellow-orange oil. which was characterized as a mixture of position isomers 

45 ' bf (2-trimethylsiloxyethyHndenyl) cyclopentadienyl dimethyl silane. (Tb: 170-175»C; 1 mm Hg), (3.9 g. 11 mmol.- yield: 
42%) iH-RMN{CDCl3): 7.54-7.42 (m. 2H); 7.31-7.12 (m, 2H); 6.95 (m. 1H); 6.91 (m, 1H); 6.72 (m. 1H); 6.61 (m. 1H); 
6.60-6.42 (m. 3H); 3.78 (m. 2H); 3.62 (m. 1H); 3.42 (m. 2H); 2.62 (m. 2H); 0.17 (m. 15 H). : 



so. 



Preparatiori of dimethylsilylen [3-(2-trimethylsiloxyethyl)cyclopentadieriyl] indenyl zirconium dichloride. 



[0047] To a solution of 1 .4 g (35 mmol) of HK in THF' at room temperature, a solution of 6.2 g (17.5 mmol) of (2-tri- 
: methylsiloxyethylihdenyl) cyclopentadienyl dimethyl silane in THF is added. Immediately, a purple solution was fornied. 
Then the solution was added to a suspension of 4.1 g (17.5 mmol) of zirconium tetrachloride in toluene at -78'*C. The 
formation of a yellow suspension was observed. The mixture was stirred for 1 2 h and then th e solvents were evaporated, 
ss the residue was treated with hexane and the supernatant solution was filtered and stored at -35°C. A yellow mycroc- 
ristalline solid was obtained, which was characterized as a mixture in a ratio 50:50 of two stereoisomers. (5.8 g, 11 .3 
mmol yield 65%). ^H-NMR (CDCI3): 7.75 (m. 2H, Isomer a and b); 7.52 (m, 1H. Isomer a); 7.41 (m. 1H. Isomer b); 
7 12 (m 4H Isomer a and b); 6.51 (m. 1H. Isomer b); 6.48 (m. 1H. Isomer a); 6.22 (m. 1H. Isomer a); 6.11 (m. 1H, 
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Isomer b); 5.90 (m. 1H. Isomer a); 5.83 (m. 1H. Isomer b); 5.57 (m. 1H. Isomer b); 5.54 (m, 1H, Isomer a); 3.78 (m, 
2H. Isomer b); 3.67 (m. 2H. Isomer a); 2.88 (m. 2H, Isomer b); 2.70 (dm. 2H. Isomer a); 1.03 (s. 3H. Isomer b); 1.02 
(s. 3H, Isomer a); 0.82 (s. 3H. Isomer a); 0.80 (s. 3H. Isomer b); 0.10 (s. 9H. Isomer b); 0.08 (s. 9H. Isomer a): ''^C- 
NMR(CDCl3): 141.0. 138.7. 135.1. 135.0. 127.8, 127.2. 126.3. 126.1. 125.8. 124.1, 123.7. 123.6. 119.2. 119.1. 117.6. 
S 117.4. 116.2. 115,7. 115.6. 112.3. 112.2. 105.5, 104.7. 89.8. 89.7. 62.3. 62.2. 33.3. 33.2. -0.51 . -2.34. -2.35, -4.62. -4.63. 

EXAMPLE 5 

Preparation of dimethylsHylen f3'(2'trimethylsiloxyethyl)cydopentadienyl] cyclopentadienyl zirconium dichloride. 

10 

Preparation of (2'trimethylsiioxyethyicyclopentadienyl) cyclopentadienyl dimethyl siiane. 

[0048] A solution of 1 1 .5 g (61 mmol) of biscyclopentadienyldimethylsllane in THF was added to a suspension of 1 .3 
g (55 mmol) of HK In THF at -78''C. A purple solution was immediately formed. Then, the volatlles were removed and 
the residue was washed with hexane to give a pink solid. The solid was solved again in THF and a solution of 10.8 g 
(55 mmol) of 2-bromo-1-trimethylsiloxyethane in THF was added at room temperature. A pink suspension was imme- 
diately formed. The mixture was stirred for 12 h, and then the solvents were removed, the residue was treated with 
hexane and the supernatant solution was filtered. The removal of the hexane led to a reddish oil. This oil was distilled 
in order to obtain a yellow oil. which was characterized as a mixture of position Isomers of (2-trimethylsiloxyethylcy- 
20 clopentadienyl) dimethyl cyclopentadienyl siiane (Tb: 135-140''C; 1 mm Hg). (8.7 g. 28.6 mmol. yield: 52%). ""H-Rfs^N 
(CDCIa): 6.82-6.40 (m. 7H); 3,82 (m, 2H): 3.10 (m. 2H); 2.73 (m, 2H); 0.20 (s. 15 H). 

Preparation of dimethylsHylen [3-(2-trimethylsiloxyethyl)cyclopentadienyl] cyclopentadienyl zirconium dichloride. 

25 [0049] 4.24 ml (10.6 mmol) of a 2.5 hA butyllithium solution in hexane was added to a solution of 1.6 g (5.3 mmol) of 
(2-trimethylsiloxyethylcyclopentadienyl) cyclopentadienyl dimethyl siiane In ether at room temperature. The immediate 
formation of a white solid was obsen^ed. After 2 h the mixture was added to a suspension of 1.2 g (5.3 mmol) of 
zirconium tetrachloride in toluene at -78**C. The formation of a yellow suspension was observed. The mixture was 
stirred for 12 h and then the solvents were evaporated, the residue was treated with hexane and the supernatant 

30 solution was filtered. The removal of the hexane led to a green solid, which was recrystallized in hexane at -35°C to 
give a green powder, which is characterized as dimethylsHylen [3-(2-trimethylsiioxyethyl)cyclopentadienyl] cyclopen- 
tadienyl zirconium dichloride (0.4 g. 0.86 mmol. yield. 16%). '»H-NMR (CDCIa): 7.05 (m, 1H); 6.96 (m. IN); 6.67 (m. 
1H); 6.98 (m. 1H); 5.92 (m. 1H); 5.86 (m. IH); 5.60 (m. 1H) 3.80 (m, 2H); 2.88 (m. 2H); 0.72 (s, 3H); 0.77 (s. 3H); 0.10 
(s. 9 H). "i^C-NMR (CDCIa); 138-9. '*27.3, 126.7, 126.6. 114.5. 113.5, 113.3. 112.9. 107.1. 107.0. 62.6. 34.4. 1.1. -3.5. 

35 .3.6. T 

EXAMPLE 6 

Preparation of [1-(2-trimethylsiloxyethyl)indenyl] cyclopentadienyl zirconium dichloride. 

40 

Preparation of [3'(2'trimethylsiloxyethyl)indenel 

[0050] A solution of 43. 1 g (392 mmol) of Lilnd in 250 ml of THF was slowly added to a solution of 82.7 g (392 mmol) 
of 2-bromo-1 -trimethylsiloxyethane, prepared according to EP 0 839 836. in 250 ml of THF at 0*C. An orange solution 
45 is Immediately formed. The mixture was stirred at room temperature for 1 2 h and then the solvent was removed under 
.vacuum, the residue was treated with hexane and the supernatant solution was filtered. The removal of the hexane 
led to a dark brown oil. This oil was distilled in order to obtain a pale yellow oil. (T^: 84-86°C. 1 mm Hg). (41.8 g, 180 
mmol, yield: 46%). iH-NMR (CDCIa): 7.52 (m. IH); 7.45 (m. IH); 7.36 (m, IH); 7.25 (m. IH); 6.31 (m. 1H); 3.96 (m. 
2H); 3.40 (m. 2H); 2.90 (m. 2H); 0.19 (s, 9H). 

so 

Preparation of lithium [1 '(2'trimethylsiioxyethyl)indenide]. 

[0051] 10.3 ml (16.4 mmol) of a 1.6 M butyllithium solution in hexane was added to 3.8 g (16.4 mmol) of [3-(2-tri- 
methylsiIoxyethyl)indene] in ether at -78'*C. The immediate formation of a white solid was observed. The mixture was 
55 maintained under stirring for 2 h. Then the solvent was removed under vacuum and the residue was washed twice 
with 25 ml of hexane to give a white solid. (3.6 g. 1 5 mmol, yield: 91 .5%). 
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Preparation of [U(2-trimethylst!oxyethyl)indenyi] cyclopentadienyl zirconium dichloride. 

[0052] A suspension ot 3.9 g (16.4 mmol) of lithium [1-(2-trimethylsiloxyethyl)indenide) in ether was added to a sus- 
pension of 5.8 g (16.4 mmol) of cyclopentadienyl zirconium trichloride complex with dimethoxyethane in 1 00 ml of ether 

5 at 0*C. The formation of a yellowish solid was immediately obsen/ed. The mixture was stirred for 12 h, then the su- 
pernatant solution was filtered and the volatiles were removed under vacuum to give a yellow oily-solid. This solid was 
washed with hexane to give a yellow powder, which was characterized as [1 -(2-trimethylsiloxyethyl)indenyl] cyclopen- 
tadienyl zirconium dichloride (3.3 g. 7.2 mmol. yield: 44%). "^H-NMR (CDCI3): 7.65 (m. 2H); 7.29 (m. 2H); 6.67 (m, 1 H); 
6.46 (m. 1H): 6.12 (s, 5H); 3.B7 (m. 2H); 3.20 (dm. 2H); 0.05 (s. 9H). -^aC-NMR (CDCI3): 127,2. 125.3. 125.2. 125.0. 

10 124.9. 124.1. 116.1. 97.8. 97.7, 62.3. 31.3. -0.8. 

EXAMPLE 7 

Preparation of l1'(2'trimethylsiloxyethyl)indenyl] pentamethylcyclopentadienyl zirconium dichloride. 

IS 

Preparation of [1 '(2'trimethylsi!oxyethyl)indenyl] pentamethylcyclopentadienyl zirconium dichloride. 

[0053] A suspension of 1 .5 g (6.5 mmol) of lithium [1 -(2-trimethylsiloxyethyl)indenide] in ether was added to a sus- 
pension of 2.2 g (6.5 mmol) of pentamethylcyclopentadienyl zirconium trichloride in 100 ml ot ether at 0**C. After 30 

20 minutes, the formation of a white solid was observed. The mixture was stirred for 12 h. then the supematant solution 
was filtered and the volatiles were removed under vacuum to give a yellow oily-solid. This solid was recrystallized in 
hexane to give a mycrocrlstalline yellow solid, which was characterized as [ 1 -(2-trimethy lsiloxyethyl)indenyl] pentam- 
ethylcyclopentadienyl zirconium dichloride (1.7 g. 3.2 mmol. yield: 49%). iH-NMR (CDCI3): 7.65 (m. 1H); 7.33 (m. 1H); 
7.25 (m. 2H); 6.08 (m. 1H); 5.92 (m, 1H); 3.72 (dm. 2H): 3.28 (m. 1H); 2.72 (m. IH); 2.04 (s. 15H); 0.03 (s. 9H). "C- 

2S NMR (CDCI3): 131.4; 127.1; 126.7; 125.2; 125.1; 124.2; 123.5; 122.6; 116.1; 97.0; 62.6; 32.1; 12,5; -0.6. 

PREPARATION OF SUPPORTED FUNCTIQNALIZED METALLOCENES 
EXAMPLE 8 

Heterogenization of(3'trimethylsiloxypropycyclopentadienyl) (cyclopentadienyl) zirconium dichloride on silica modified 
with lAAO. 

[0054] In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco with 
35 a 24.7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of (3-trimethylsi- 
loxipropyicyclopentadienyl) (cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The reaction mixture was main- 
tained under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by filtration 
and washed with consecutive fractions of toluene at 70° C up to a total volume of 500 ml. The solid was finally dned 
under vacuum for 24 hours. The Zr and Al content in the catalyst was determined by ICP and it was 0.29 % and 1 9.4 
40 % by weight respectively. 

COMPARATIVE EXAMPLE 9 

Heterogenization of (chlorodimethylsiiylcydopentadienyl) (cyclopentadienyl) zirconium dichloride on silica modified 
45, . with MAO. , * 

[0055] In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco with 
. a 24.7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of (chlorodimethyl- 
* silylcyclopentadienyl) (cyclopentadienyl) zirconium dichloride (0.255 mmol of Zr). The reaction mixture was maintained 
so under mechanic stirring at room temperature. After 2 hours of reaction the resulting. solid was isolated by filtration and 

washed with consecutive fractions of toluene at 70'* C up to a total volume of 500 ml. The solid was finally dried under 

vacuum for 24 hours. The Zr and Al content in the catalyst was determined by ICP and it was 0.40 % and 20.7 % by 

weight respectively. 

55.. . .... . 
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COMPARATIVE EXAMPLE 10 

Heterogenization of (chloromethylsilandiyl)bis(cyclopentadienyl) zirconium dichloride on silica modified with MAO. 

s [0056] In a fiask of 250 ml of capacity it was weighed 5 g of silica modified witli MAO commercialized by Witco with 
a 24,7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of (chloromethylsi- 
landiyl)bis(cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The reaction mixture was maintained under me- 
chanic "stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by filtration and washed 
with consecutive fractions of toluene at 70* C up to a total volume of 500 ml. The solid was finally dried under vacuum 

10 for 24 hours. The Zr and Al content In the catalyst was determined by ICP and It was 0.36 % and 1B.1 % by weight 
respectively. 

EXAMPLE 11 

IS Heterogenization of (3'trimethy!siloxypropyl)methy!sHyien]bis(1'indenyI) zirconium dichloride on silica modified with 
MAO. 

[0057] In a flask of 250 ml of capacity it was weighted 3 g of silica modified with MAO commercialized by WItco with 
a 23% by weight of Al and it was added 120 ml of toluene. Then, it was added a solution In toluene of [(3'trimethylsi' 
20 ioxypropyl)methylsilylenjbis(l-indenyf) zirconium dichloride (0,2 mmol of Zr). The reaction mixture was maintained 
under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was Isolated by filtration and 
washed with consecutive fractions of toluene up to a total volume of 250 ml. The solid was finally dried under vacuum 
for 24 hours. The Zr and Al content in the catalyst was determined by ICP and it was 0.41 % and 22 % by weight 
respectively. 

2S 

EXAMPLE 12 

Heterogenization of [(1, l<limethyM'Sila'4'trimethyisiloxybufyl)-cyclopentadienyl] cyclopentadienyl zirconium 
dichloride on silica modified with MAO. 

30 

[0058] In a flask of 250 ml of capacity it was weighted 3 g of silica modified with MAO commercialized by Witco with 
a 23% by weight of Al and it was added 120 ml of toluene. Then, it was added a solution In toluene of [(1, Kfimethyl- 
1'Sila'4'trimethylsiloxybutyl)'Cyclopentadienyl] cyclopentadienyl zirconium dichloride (0.33 mmol of Zr). The reaction 
mixture was maintained under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was 
55 Isolated by filtration and washed with consecutive fractions of toluene up to a total volume of 250 ml. The solid was 
finally dried under vacuum for 24 hours. The Zr and Al content In the catalyst was determined by ICP and it was 0.99 
% and 22,4 % by weight respectively. 

EXAMPLE 13 

40 

Heterogenization of[1'(3-trimethylsilosypropyl)indenyl](cyclopentadienyl) zirconium dichloride on silica modified with 
hAAO. 

[0059] In a fiask of 250 ml of capacity it was weighted 3 g of silica modified with MAO commercialized by Witco with 
4S a 23% by weight of Al and it was added 120 ml of toluene. Then, it was added a solution In toluene of [1-(3'trimethyl- 
sHosypropyl)indenyl](cyclopentadienyl) zirconium dichloride {0,^ 40 mmol of Zr). The reaction mixture was maintained 
under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by filtration and 
washed with consecutive fractions of toluene up to a total volume of 250 ml. The solid was finally dried under vacuum 
for 24 hours. The Zr and Al content In the catalyst was determined by ICP and it was 0.59 % and 27 % by weight 
so respectively. 

EXAMPLE 14 

Heterogenization of dimethylsilylen(trimethylsiloxyethyl'3cyclopentadienyl)(1 -indenyl) zirconium dichloride on silica 
ss modified with MAO. 

[0060] In a flask of 250 ml of capacity it was weighted 3 g of silica modified with MAO commercialized by Witco with 
a 24.7% by weight of Al and it was added 1 20 ml of toluene. Then. It was added a solution In toluene of dimethylsilyfen 
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(thmethylsiloxyethyl'3-cyclopentadienyl)(1'indenyl) zirconium dichloride (0. 1 52 mmol of Zr). The reaction mixtur was 
maintained under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by 
filtration and washed with consecutive fractions of toluene at 70° C up to a total volume of 500 ml. The solid was finally 
dried under vacuum for 24 hours. The Zr and Al content in the catalyst was determined by ICP and it was 0.35 % and 
5 20 % by weight respectively. ^ 

EXAMPLE 15 

[0061] Heterogenization of dimethylsilyl0n(trimethylsiloxyethyl'3cyclopentadienyl) (cyclopentadienyl) zirconium 
10 dichloride on siiica modified with MAO. 

[0062] * In a flask of 250 ml of capacity it was weighted 3,2 g of silica modified with MAO commercialized by Witco 
with a 24,7% by weight of Al and it was added 120 ml of toluene. 

[0063] Then . it was added a solution in toluene of dimethylsilylen(trimethylsiloxyethyl'3 cyclopentadienyl)(cyclopen- 
tadienyl) zirconium dichloride (0,096 mmol of Zr). The reaction mixture was maintained under mechanic stirring at room 
IS temperature. After 2 hours of reaction the resulting solid was isolated by filtration and washed with consecutive fractions 
of toluene up to.a total volume of 500 ml. The solid was finally dried under vacuum for 24 hours. The Zr and Al content 
in the catalyst was determined by ICP and it was 0,24 % and 23 % by weight respectively. 



20 



EXAMPLE 16 

Heterogenization oi [1'(2'trimethylsiloxyethyl)lndenyl](cyclopentadienyl) zirconium dichloride on silica modified with 
MAO. 

[0064] In-a flask of 250 mi of capacity it was weighted 3.7 g of silica modified with MAO commercialized by Witco 
25 with a 24.7% by weight of Al and it was added 120 mi of toluene. Then, it was added a solution in toluene of [1- 
(2-trimethylsitoxyethyl)lndenyl](cyclopentadienyl) zirconium dichloride (0,111 mmol of Zr). The reaction mixture was 
maintained under mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by 
filtration and washed with consecutive fractions of toluene up to a total volume of 500 ml. The solid was finally dried 
under vacuum for 24 hours. The Zr and Al content in the catalyst was determined by ICP and it was 0.23 % and 23 % 
30 by weight respectively. 

PREPARATION OF SUPPORTED NON-FUNGTIONALIZED M ETALLOCENES 
COMPARATIVE EXAMPLE 17 

Heterogenization of biscyclopentadienyl zirconium dichloride on silica modified with MAO, 

[0065] In a flask of 250 ml of capacity It was weighed 5 g of silica modified with MAO commercialized by Witco with 
a 24,7% weight of Al and it was added 1 20 ml of toluene. Then, It was added a solution in toluene of biscyclopentadienyl 
40 zirconium dichloride (0.255 mmol of Zr). The reaction mixture was maintained under mechanic stirring at room tem- 
perature. After 2 hours of reaction the resulting solid was isolated by filtration and washed with consecutive fractions 
of toluene at 70^ C up to a total volume of 500 ml. The solid was finally dried under vacuum for 24 hours. The Zr and 
Al content in the catalyst was determined by ICP and It was 0.36 % and 1 8.4 % by weight respectively. 

45 . EXAMPLE IS . 

Heterogenization of (trimethylsilylcyclopentadienyl) (cyclopentadienyl) zirconium dichloride on silica modified with 
' MAO. • > . . . 

50 [0066] . In a flask of 250 ml of capacity it was weighed 5 g of silica modified with MAO commercialized by Witco with 
a 24 7% weight of Al and it was added 120 ml of toluene. Then, it was added a solution in toluene of (trimethylsilylcy- 
clopentadienyl) (cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The reaction mixture was maintained under 
mechanic stirring at room temperature. After 2 hours of reaction the resulting solid was Isolated by filtration and washed 
with consecutive fractions of toluene at 70» C up to a total volume of 500 ml. The solid was finally dried under vacuum 

55 . for 24 hours. The Zr and Al content in the catalyst was determined by ICP and it was 0.4 % and 21 .2 % by weight 
respectively. . . 
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EXAMPLE 19 

Heterogenization of (dimethylsilandiyl)bis(cyclopentadieny!) zirconium dichloride on silica modified with MAO. 

B [0067] In a flask of 250 ml of capacity it was weighed 5 g of sihca modified with MAO commercialized by Witco with 
a 24,7% weight of Al and it was add^d 120 ml of toluene. Then, It was added a solution in toluene of (dimethylsilandiyi) 
bis(cyclopentadienyl) zirconium dichloride (0,255 mmol of Zr). The reaction mixture was maintained under mechanic 
stirring at room temperature. After 2 hours of reaction the resulting solid was isolated by filtration and washed with 
consecutive fractions of toluene at 70' C up to a total volume of 500 ml. The solid was finally dried under vacuum for 

10 24 hours. The Zr and Al content In the catalyst was determined by ICP and it was 0.37 % and 20,8 % by weight 
respectively. 

POLYMERIZATION WITH FUNCTIONALIZED SOLUBLE CATALYSTS 
IS COMPARATIVE EXAMPLE 20 

Copolymerization of ethylene/1 -hexene 

[0068] The reactions of copolymerization of ethylene/1 -hexene were carried out in a reactor Buchi of 1,3 liters of 
20 capacity, under anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70'*C and 
pressurized with ethylene up to 4 atm. Then, it was added 20 ml of 1-hexene. 2.7 ml of a solution of MAO 10% in 
toluene (commercialized by Witco) and finally 0,42 ml of a solution 4.7 x 10-3 M In toluene of (3-trimethylsiloxi propyl 
cyclopentadienyl) (cyctopentadienyl) zirconium dichloride (0.002 mmol of Zr). The polymerization reaction was main- 
tained at 70'*C and a pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressurized and 
2S the obtained product was treated with acidified methanol. It was obtained 10.4 g of polyethylene (activity 5,2 x 10^ g 
PE/mol M X h x atm) with a Mw of 1 72.800. MWD of 4 and a comonomer content of 1 .77% molar. 

COMPARATIVE EXAMPLE 21 

30 Polymerization of ethylene 

[0069] The polymerization reaction of ethylene was carried but in a reactor Buchi of 1,3 liters of capacity, under 
anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70'*C and pressurized with 
ethylene up to 4 atm. Then, it was added 1,1 ml of a solution of MAO 10% in toluene (commercialized by Witco) and 
35 0,28 ml of a solution 2,8 x 1 0-3 M In toluene of (chlorodimethylsilylcyclopentadienyl) (cyclopentadienyl) zirconium dichlo- 
ride (6.0008 mmol of Zr). The polymerization reaction was maintained at 70'*C and a pressure of 4 atm for 15 minutes. 
At the end of the reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. 
It was obtained 8.1 g of polyethylene (activity 10,0 x 10® g PE/mol M x h x atm) with a Mw of 288.300 and MWD 2.2. 

40 COMPARATIVE EXAMPLE 22 

Polymerization of ethylene 

[0070] The polymerization reaction of ethylene was carried out by following the method and the conditions described 
4S in example 21 , but it was added 5.3 ml of a solution of MAO 10% in toluene (commercialized by Witco) and 0.93 ml of 
a solution 4,3 x 10-3 M in toluene of (chloromethylsiiandiyi) bis (cyclopentadienyl) zirconium dichloride (0,004 mmol of 
Zr). The polymerization reaction was maintained at 70^*0 and a pressure of 4 atm for 15 minutes. At the end of the 
reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. It was obtained 
5.1 g of polyethylene (activity 1 .3 x 10^ g PE/mol M x h x atm) with a Mw of 162.000. 

so 

COMPARATIVE EXAMPLE 23 

[0071] The polymerization reaction of ethylene was carried out In a reactor Buchi of 1,3 liters of capacity, under 
anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70**C and pressurized with 
55 ethylene up to 4 aim. Then, it was added 26,7 ml of a solution of MAO 1.5 M in Toluene. 10 ml of 1-hexene and 5.3 
ml of a solution in toluene (1,5 x 10'3 M) of [l-(2-methylsiloxyethyl) IndenylJ (pentamethyl cyclopentadienyl) zirconium 
dichloride (0,008 mmol of Zr). The polymerization reaction was maintained al 70**C and a pressure of 4 atm for 15 
minutes. Al the end of the reaction, the reactor was depressurized and the obtained product was treated with acidified 
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methanol. It was obtained 7.3 g of polyethylene (activity 9.2 x lO^ g PE/mol M x h x atm) with an Mw of 215.400 and 
a comonomer content of 0.7% molar. 

POLYMERIZATION WITH NON-FUNCTIONALIZED SOLUBLE CATALYSTS 

s 

COMPARATIVE EXAMPLE 24 ^ 
Copolymerization of ethylene/1 'hexene 

10 [0072] The reaction of copolymerization of ethylene with 1 -hexene was carried out by following the method and the 
conditions described in example 20, but it was added 2,7 ml of a solution of MAO 10% in toluene commercialized by 
WItco and finally 0,7 ml of a solution In toluene (2.7 x 1 0-3 M) of biscyclopentadienyl zirconium dichloride (0,002 mmol 
of Zr). The polymerization reaction was maintained at 70^C and a pressure of 4 atm for 15 minutes. At the end of the 
reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. It was obtained 

IS 1 6 9 of polyethylene (activity 8.0 x 1 0^ g PE/moI M x h x atm) with a Mw of 59.300, MWD 2.4 and a comonomer content 
of 1 ,08% molar. 

COMPARATIVE EXAMPLE 25 

20 Polymerization of ethylene 

[0073] The polymerization reaction of ethylene was carried out by following the method and the conditions described 
In example 21. but it was added 1 ,1 ml of a solution of MAO 10% in toluene (commercialized by Witco) and then 0.3 
ml of a solution in toluene (3,0 x 10-^ M) of (trimethylsilylcyctopentadienyl) (cyclopentadienyl) zirconium dichloride 
2S (0,0008 mmbi of Zr). The polymerization reaction was maintained at 70°G and a pressure of 4 atm for 15 minutes. At 
the end of the reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. 
It was obtained 1 3.5 g of polyethylene (activity 16,9 x 10^ g PE/mol M x h x atm) with a Mw of 319.200 and MWD 2.3. 
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COMPARATIVE EXAMPLE 26 
Polymerization of ethylene 



[0074] The polymerization reaction of ethylene was carried out by following the method and the conditions described 
in example 21. but it.was added 5,3 ml of a solution of MAO 10% in toluene commercialized by Witco and finally 0,87 
. ml ot a solution in toluene (4,6 x 10*3 M)'of (dimethylsilandyil)bis(cyclopentadienyl) zirconium dichloride (0.004'mmol 
of Zr). The polymerization reaction was maintained at 70'*C and a pressure of 4 atm for 15 minutes. At the end of the 
reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. It was obtained 
11 .7 g of polyethylene (activity 2.90 x 10^ g PE/mol M x h x atm) with a Mw of 64.500 and MWD 3.5. 

40 POLYMERIZATION WITH FUNCTIONALIZED SUPPORTED CATALYSTS " - 

EXAMPLE 27 

Copolymerization of ethylene/1 'hexene 

4S _ 

[0075] The reactions of copolymerization of ethylene with 1 -hexene were carried out in a reactor Buchi of 1 .3 liters 
of capacity, under anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70°C 
and pressurized with ethylene up to a pressure of 3,5 atm. then It was added 20 ml of 1 -hexene. 1,7 ml of a solution 
of JIBA 1,34 M in heptane and it was finally added, through a overpressure of ethylene of 0,5 atm. 0.179 g (0.0057 
so mrnol of Zr) of the catalyst prepared according to example 8. The polymerization reaction was maintained at 70*^C and 
a pressure of 4 atm for 1 5 minutes. At the end of the reaction, the reactor was depressurized and the obtained product 
was treated with acidified methanol. It was obtained 13,8 g of polyethylene (activity 2.4 x 10^ g PE/mol M x h x atm) 
with a Mw of 178.600. a MWD of 2,4 and a comonomer content of 2.27% molar. 

55 . ' 
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EXAMPLE 28 



Polymerization of ethylene 

5 [0076] The reactions ot polymerization of ethylene were carried out in a reactor Buchi of 1 ,3 liters of capacity, under 
anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 70*C and pressurized with 
ethylene up to a pressure of 3,5 atm. Later, it was added 1 J m! of a solution of TIBA 1 .34 M in heptane and it was 
finally added, through a overpressure of ethylene of 0,5 atm, 0,130 g (0.0057 mmol of Zr) of the catalyst described in 
example 9. The polymerization reaction was maintained at 70"C and a pressure of 4 atm for 15 minutes. At the end 

10 of the reaction, the reactor was depressurized and the obtained product was treated with acidified methanol. It was 
obtained 6 g of polyethylene (activity 1 .1 x 10^ g PE/mol x h x atm) with a Mw of 378.500 and MWD 2.6. 

EXAMPLE 29 

Polymerization of ethylene 

[0077] The polymerization reaction of ethylene was carried out by following the method and the conditions described 
in example 28. but it was added 2,4 ml of a solution of TIBA 1 .34 M in heptane and 0.203 g (0.008 mmol of Zr) of the 
catalyst described in example 10. The polymerization reaction was maintained at 70*C and a pressure of 4 atm for 15 
20 minutes. At the end of the reaction, the reactor was depressurized and the obtained product was treated with acidified 
methanol. It was obtained 2,6 g of polyethylene (activity 0,32 x 10^ g PE/mol M x h x atm) with a Mw of 159.600 and 
MWD 5.3. 

EXAMPLE 30 

25 

[0078] The reaction of copolymerization of ethylene with 1 -hexene was carried out in an autoclave of a capacity of 
2 liters, under anhydrous conditions. The reactor, charged with 1 I of dry isobutane. 49.6 ml of 1 -hexene and 0.83 ml 
of a solution ot TIBA 0,61 M in heptane, was conditioned at a temperature of 85*C. Later, it was added 0.033 g (0.0015 
mmol of Zr) of the catalyst prepared according to example 11 and the reactor was pressurized with ethylene up to a 
30 total pressure of 40 atm. The copolymerization reaction was maintained at BS^'C and at a pressure of 40 atm for 60 
minutes. At the end of the reaction, the reactor was depressurized and it was obtained 255,4 g of polyethylene (activity 
4.3 X 106 g PE/mo! M x h x atm) with a Mw of 311.200. MWD of 7.9. a comonomer content of 1.27% molar (hexene). 
and 0.17% molar (butene). The powder bulk density was 0.38 g/cc, 

35 EXAMPLE 31 

[0079] The copolymerization reaction of ethylene/1 -hexene was carried out by following the method and the condi- 
tions described in example 30, but it was added 141.5 ml of 1 -hexene and 7,7 ml of a solution of TIBA 0.61 M in 
heptane. Later, it was added 0.071 g (0,0077 mmol of Zr) of the catalyst prepared according to example 12 and the 
40 reactor was pressurized with ethylene up to a total pressure of 40 atm. The copolymerization reaction was maintained 
at e5*C and at a pressure of 40 atm for 60 minutes. At the end of the reaction, the reactor was depressurized and it 
was obtained 1 81 g of polyethylene (activity 0.6 x 1 0^ g PE/mol M x h x atm), with a comonomer content of 1 .1 % molar 
and a bulk density of 0,39 g/cc. 

45 EXAMPLE 32 

[0080] The copolymerization reaction of ethylene/1 -hexene was carried out by following the method and the condi- 
tions described in example 30, but it was added 141,5 ml of 1-hexene and 0,74 ml of a solution of TIBA 0.61 M in 
heptane. Later, it was added 0,034 g (0,0022 mmol of Zr) of the catalyst prepared according to example 13 and the 
so reactor was pressurized with ethylene up to a total pressure of 40 atm. The copolymerization reaction was maintained 
at 85^*0 and at a pressure of 40 atm for 60 minutes. At the end of the reaction, the reactor was depressurized and it 
was obtained 95,4 g of polyethylene (activity 1 .1 x 10® g PE/mol M x h x atm), with a comonomer content of 0.7% molar 
and a bulk density of 0.37 g/cc. 

55 EXAMPLE 33 

[0081] The polymerization reaction of ethylene was carried out in a reactor Buchi of 1.3 liters of capacity under 
anhydrous conditions. The reactor, charged with 600 ml of dry heptane, was conditioned at 90*C and pressurized with 



32 



EP 0 953 581 A1 



so 



2S 



30 



ethylene up to 4 atm. Then, it was added 9,4 ml of a solution of TIBA 0.64 M in heptane, and 0,391 g (0,015 mmol of 
Zr) of the catalyst prepared according to example 14. The polymerization reaction was maintained at 90 C and a 
pressure of 4 atm for 30 minutes. At the end of the reaction, the reactor was depressurized and the obtained product 
was treated with acidified methanol. It was obtained 1 ,6 g of polyethylene (activity 5,3 x 10* g PE/mol M x h x atm). 



EXAI^PLE 34 



[0082] The copolymerization reaction of ethylene/1 -hexene was carried out by following the method and the condi- 
tions described in example 33. but it was added 9.4 ml of a solution of TIBA 0.64 M, 10 ml of 1 -hexene. Then, it was 
10 added 0.540 g (0.01 4 mmol of Zr) of the catalyst prepared according to example 1 5. The polymerization reaction was 
maintained at 90»C and a pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressunzeo 
and the obtained product was treated with acidified methanol. It was obtained 2,9 g of polyethylene (activity 2,0 x 10= . 
g PE/mol M X h X atm) with a comonomer content of 2,0% molar. 

15 EXAI\/IPLE 35 

r0083] The copolymerization reaction of ethylene/1 -hexene was carried out by following the method and the condi- , 
tions described in example 33, but it was added 3,6 ml of a solution of TIBA 0,64 10 ml of 1 -hexene. Then, it was 
added 0.226 g (0,0057 mmol of Zr) of the catalyst prepared according to example 1 6 The polymerization reaction was 
maintained at 90»C and a pressure of 4 atm for 15 minutes. At the end of the reaction, the reactor was depressurized 
and the obtained product was treated with acidified methanol. It was obtained 1.1 g of polyethylene (activity 2 x 10» g 
PE/mol M X h x 'atm) with a comonomer content of 1,2% molar. 

POLYMERIZATION WITH NON-FUNCTIONALIZED SUPPORTE D CATALYSTS 

EXAMPLE 36 

Copolymerization of ethylene/1 -hexene 

[00841 The reaction of copolymerization of ethylene with 1 -hexene was carried out by following the method and the 
conditions described In example 27, but it was added 0, 144 g (0,0057 mmol of Zr) of the cataVst described in example 
17 The polymerization reaction was maintained at 70»C and a pressure of 4 atm for 15 minutes At the end jJt the 
reaction the reactor was depressurized and the obtained product was treated with acidified methanol. It was obtained 
2,8 g of polyethylene (activity 0,5 x 106 g PE/mol M x h x atm) with a Mw of 157.900, (MWD) of 3,7 and a comoriomer 
3S content Of 1.53% molar. 

COMPARATIVE EXAMPLE 37 

Polymerization of ethylene 



• ' [00851 The polymerization reaction of ethylene was earned out by following the method and the conditions described 
in example 28, but it was added 0.1 30 g (0,0057 mmol of Zr) ot the catalyst described in example 1 8. The polymerization 
reaction was maintained at 70»C and a pressure of 4 atm for 15 miriutes. At the end of the reaction, the reactor was 
depressurized and the obtained product was treated with acidified methanol. It was obtained -6.2 g of polyethylene 

« (activity 1,1 x 106 g PE/mol Mxhx atm) with a Mw of 327.600 and MWD 2.3. 

COMPARATIVE EXAMPLE 38 
Polymerization of ethylene 

^ [0086] The polymerization reaction of ethylene was carried out by following the method and the conditions described 
in example 28, but it was added 2.4 ml of a solution of TIBA 1 ,34 M in hiaptane and 0.179 g (0.008 mmol of Zr) of the 
catalyst prepared according to example 1 9: The polymerization reaction was maintained at 70OC and a pressure of 4 
atm for 15 minutes. At the end of the reaction, the reactor was depressurized and the obtained product was treated 

ss with acidified methanol. It was obtained 2,4 g of polyethylene (activity 0,3 x 10^ g PE/hnol M x h x atm) with a Mw of 
86.900 and MWD 4.7. 
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COMPARATIVE EXAMPLE 39 

Copolymerization of ethylene/1 -hexene in Autoclave 

s [0087] The reaction of copolymerization of ethylene with 1-hexene was carried out in an autoclave of a capacity of 
2 liters, under anhydrous conditions. The reactor, charged with 1 I of dry isobutane. 124 ml of 1-hexene and 0.6 ml of 
a solution of TIBA 1 .34 M in heptane, was conditioned at a temperature of 90^*0. Later, it was added 0.1 g (0,003 mmol 
of Zr) of the catalyst prepared according to example 8 and the reactor was pressurized with ethylene up to a total 
pressure of 40 atm. The copolymerization reaction was maintained at 90*0 and at a pressure of 40 atm for 60 minutes. 

10 At the end of the reaction, the reactor was depressurlzed and it was obtained 365 g of polyethylene (activity 5 x 10^ g 
PE/mol M X h X atm) with a Mw of 1 35.000, MWD of 2, a comonomer content of 1% molar, an bulk density of 0.3 g/cc, 
a particle medium size of 0,6 mm and a distribution of particles sizes as it Is shown in fig. 1, 
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Table I 



TYPE OF CATALYST 


EXAMPLE 


METALLOCENE 


Ad 1 VI 1 T X 1 U 


Homogeneous 


20 




5.2 


Heterogeneous 


27 




2.4 


Homogeneous 


- 


M. yC^^ '^ CI 


- 


neierogeneous 






4.3 


Homogeneous 








Heterogeneous 


31 




0.6 


Homogeneous 








Heterooeneous 


32 




1.1 


Homogeneous 




Mr 


_ 


Heterogeneous 


33 




0,053 


Homogeneous 








Heterogeneous 


34 




0.2 


Homogeneous 




™^ c. 
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Table 1 continued 





oo 






Homooeneous 

1 Iwl 1 Iw^wl l^wWIw 




TMM ^, 


0 9 


Heterogeneous 


- 




- 


Homogeneous 


24 




8.0 


Heterogeneous 


36 


0,49 


Homogeneous 


21 




10 


Heterogeneous 


2B 


1.1 


Homogeneous 


25 




16.9 


Heterogeneous 


37 


1.1 


. Homogeneous 


22 




1.3 


Heterogeneous 


29 


0.32 


Homogeneous 


26 




2.9 


Heterogeneous 


38 


0.3 



TMSO = Trimethylsiloxy 



Claims 

1. Heterogeneous catalytic system obtainable by reacting a porous inorganic support with an alumoxane and sub- 
sequently supporting at least one melallocene compound thereon, characterized in that the metallocene compound 
is defined by the following general formulas: 



36 



EP 0 953 581 A1 



(LR^),(LR,.,(R'0SiR"3),]^MX 



Qm M n 




L(R'0SiR3\(R)^^.^,., 




wherein: 

L. equal to or different from each other, is selected from the group comprising: cyclopentadienyl, Indenyl. 
tetrahydroindenyl. fluorenyl. octahydrofluorenyl or benzoindenyl: 

each R is independently selected from hydrogen, Ci-Cgoalkyl, C3-C20 cycloalkyl. Cg-Cgo aryl, C3-C20 alkenyl, 

C7-C20 arylalkyl. C7-C20 alkylaryl. Cq-C^q arylalkenyl. linear or branched, optionally substituted by 1 to 10 

halogen atoms, or a group SiR"3; . . 

each R', equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group containing 

from 1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 of the periodic 

table of the elements and boron ; preferably it is: C^-Cgo alkylene. Cs-Cgocycloalkylene. Cg-Cgo arylene. C7- 

C20 alkenyl, C7-C20 arylalkylene, or alkylarylene. linear or branched, or a group SiR''2' 

each R" is independently selected from CrCgo aikyi . C3-C20 cycloalkyl, Cg-Cgo aryl. C3-C20 alkenyl. Cy-Cgo 

arylalkyl, Cs-Cgo arylalkenyl or C7-C20 alkylaryl. linear or branched: preferably R" is methyl, ethyl or isopropyl; 

each Q is independently selected from B, C, Si, Ge, Sn; 

M is a metal of group 3, 4 or 10 of the Periodic Table, Lanthanide or Actinide; 

each X is independently selected from: hydrogen, chlorine, bromine. OR", NR»>2. C1-C20 alkyl or Cg-Cgo aryl; 

L' is N or O; . . 

when L is cyclopentadienyl k is equal to 5. when L is indenyl k is equal to 7, when L Is fluorenyl or benzoindenyl 

k Is equal to 9, when L Is tetrahydroindenyl k is equal to 11 and when L is octahydrofluorenyl. k is equal to 17; 

z is equal to 0, 1 or 2; 

X is equal to 1 , 2 or 3; 

y is equal to 1 , 2 or 3; 

X + y + 2 is equal to the valence of M; 

m is an integer which can assume the values 1 . 2. 3 or 4; 

a and b are integers whose value ranges from 0 to k-1; 

f is an integer whose value ranges from 1 to k; 

g is an integer whose value ranges from 0 to 1 ; 

c and e are equal to 0 or 1 ; 

a -I- b -f Is at least 1 ; 

a + g + c is at least 1 ; 

d is equal to 0. 1 or 2; 
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when Q is B then c + d = 1 ; 

when Q is C, Si, Ge or Sn, then c + d = 2; 

when L' is N, then g + = 1 ; 

when L' is O. then g = 0 and = 0. 

5 

2. Heterogeneous catalytic systern according to claim 1 wherein the group R*OSiR"3 is selected tronn CHg-CHg- 
OSiMe3, CH2-CH2-CH2-OSiMe3. CHg-O-CHg-OSiMea. O-CHg-CHg-OSiMea, SiMeg-CHg-CHg-OSiMea. SiMeg- 
OSiMe3 or SiMe2-CH2-CH2-CH2-0SiMe3. 

10 3. Heterogeneous catalytic system according to claims 1-3 wherein M is titanium, zirconium or hafnium. 

4. Heterogeneous catalytic system according to claims 1 -4 wherein the alumoxane is represented by the formulas: 

,5 (RAIO)„ R(R.AI.O)„AIR2 

wherein R is alkyi or aryl group containing from 1 to 20 carbon atoms; n ranges from 1 to 40, and m ranges from 
3 to 40. 

20 5. Heterogeneous catalyst system according to claims 1-5 wherein the inorganic support is selected from silica, 
alumina, silica alumina, aluminium phosphates and mixtures thereof. 

6. Heterogeneous catalyst system according to claims 1 -6 wherein the content in transition metal is comprised be- 
tween 0.01 and 3% by weight. 

25 

7. Heterogeneous catalyst system according to claim 7 wherein the content in transition metal is comprised between 
0.1 and 1% by weight. 

8. Process for the polymerization of alpha olefins in slurry or in gas phase characterized by the use of the heteroge- 
30 neous catalyst system of claims 1-8. 

9. Metallocene compounds according to the following formulas: 

3S (LRk),[LR^.,(R'0SiR"3),],MXy I 



L(R'OSiR°^(R^.l,., 



SO 



ss 
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wherein: 

L. equal to or different from each other, is selected from the group comprising: cyclopentadienyl. indenyl, 
tetrahydroindenyl, fluorenyl. octahydrofluorenyl and benzoindenyl; 

each R is independently selected from hydrogen. C^-C^q alkyl. C3-C20 cycioalkyl. Cg-Cgo aryl. C3-C20 alkenyl. 
C7-C20 arylalkyl. Cj-C^q alkylaryl. Ce-C^o aryialkenyK linear or branched, optionally substituted by 1 to10 
halogen atoms, or a group SiR"3; 

each R^ equal to or different from each other, is a divalent aliphatic or aromatic hydrocarbon group containrng 
from 1 to 20 carbon atoms, optionally containing from 1 to 5 heteroatoms of groups 14 to 16 of the periodic 
table of the elements and boron ; preferably it is: Ci-Cgo alkylene. Ca-Cgocycloalkylene, C6-C20 arylene. C7- 
C20 alkenyl. C7-C20 arylalkylene. or alkylarylene, linear or branched, or a group SiR"2; 
each R» is independently selected from Ci-Cgo alkyl . Cg-Cgo cycioalkyl. Cg-Cgo aryl, Cg-Cgo alkenyl. 07-020 
arylalkyl. C8-C20 arylalkenyl or C7-C20 alkylaryl. linear or branched; preferably R» is methyl, ethyl or isopropyl; 
each Q is independently selected from B, C, Si. Ge. Sn; 

M ts a metal of group 3. 4 or 1 0 of the Periodic Table. Lanthanide or Actinide; preferably it Is titanium, zirconium 
or hafnium; 

each X is independently selected from: hydrogen, chlorine, bromine, OR". NR"2. O^-Cgo alkyl or Og-Ogo aryl; 
L'isNorO 

when L is cyclopentadienyl k is equal to 5. when L is Indenyl k is equal to 7, when L is fluorenyl or benzoind nyl 

k is equal to 9, when L Is tetrahydroindenyl k is equal to 11 and when L is octahydrofluorenyl. k is equal to 17; 

z is equal to 0, 1 or 2; 

X is equal to 1 , 2 or 3; 

y is equal to 1 . 2 or 3; 

X + y + z is equal to the valence of M; 

m is an integer which can assume the values 1 . 2. 3 or 4; 

a and b are integers whose value ranges from 0 to k-1 ; 

f is an integer whose value ranges from 1 to k; 

g is an integer whose value ranges from 0 to 1 ; 

c and e are equal to 0 or 1 ; 

a + b + c is at least 1 ; 

a + g + cis at least 1 ; 

d is equal to 0. 1 or 2; 

when Q is B then c + d = 1; 

when Q is 0, Si, Ge or Sn, then c + d = 2; * 

when L' is N, then g + e = 1 ; 

when L* is O, then g = 0 and e = 0. 

characterized in that at least one L is a fluorenyl. benzoindenyl or octahydrofluorenyl ring, optionally substituted 
by Ct-Gso alkyl . Og-Oao cycioalkyl. Og-Ogo aryl. O3-O20 alkenyl, O7-O20 arylalkyl. Cg-Ogo arylalkenyl or C7-O20 
alkylaryl. 
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